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ing carbon atoms form a ring which may be a condensed 
ring, Y is hydroxy, mercapto or amino; Z is O, S or NH ; 
R * is a group shown by 




Printed by Jouva. 75001 PARIS (FR) 



EP 1422 218 A1 



Description 

Technical Retd 

5 [0001 ] The present i n vention relates to an antiviral agent, especially, a compound having an a -hydroxy- a , p unsa- 
tutared keone as a partial structure, and a pharmaceutical composition as an integrase inhibitor containing the same. 

Background Art 

10 [0002] Among viruses, human immunodefidency virus (HIV), a kind of retrovirus, is known to cause acquired immu- 
nodeficiency syndrome (AIDS). The therapeutic agent for AIDS fs mainty selected from the group of reverse tran- 
scriptase inhibitors (e.g.. AZT, 3TC) and protease inhibitors (e.g., Indinavir), but they are proved to be accompanied 
by side effects such as nephropathy and the emergence of resistant viruses. Thus, the development of anti-HIV agents 
having the other mechanism of action has been desired. 

IS [0003] On the other hand, a combination therapy is reported to be effective in the treatment for acquired immuno- 
defidency syndrome because of the frequent emergence of the resistant mutant in Balzarini, J. et at, Proc. HaXi. Acad. 
Sci- USA 1996, 93, p13152-13157. Reverse transcriptase inhibitors and protease inhibitors are clinically used as an 
anti-HIV agent, however, agents having the same mechanism of action often show the cross-resistance or only an 
additional activity. Therefore. anti-HIV agents having the other mechanism of action are desired. 

20 [0004] Examples of the integrase Inhibitor include 1 .3-dioxobutanolc acids and 1 ,3-propanediones described In 
WO99/50245. WO99/62520, W099/62897. W099/6251 3, WO00/39086, and WO01 /00578. Another integrase inhibitor 
is acrylic acid derivative described in WO01/17968. The other recently reported types are aza- or polyazanaphthale- 
nylcarboamide derivative described in WO2002/30426, WO2002/30930, WO2002/30931 , and WO2002/36734. 
[0005] A compound having a similar structure to the present invention compound is N-substituted-3-caft)oamide- 

25 4-hydroxy-5-oxo-3-pyrrollne derivative with an anti-inflammatory effect described in Eur. J. Med. Chemical-Chim. Ther. 
(1979), 14(2), 189-190. Pharmazie (1997), 52(4), 276-278 disdoses 1-methyI-4-arylcarbamido-2,3-dioxopyrrolidine 
derivative as an intermediate. WO92/06954 discloses pyrolizinedione derivative with an inhibitory effect on aldose 
reductase. J. Med. Chemical (1976), 19(1), 172-173 disdoses N-subsh*tuted -4,5-dioxopyrrolidine-3-carboxyanilide 
derivative with anti-inflammatory effect. Journal of Physical Chemistry A (2002), 106(11), 2497-2504 discloses pyrimi- 

30 dine derivative without mentioning any pharmaceutical use. 

[0006] rai-wan K'b Hsueh (1997), 31(3-4). 130-135 disdoses 3-hydroxy-7-(phenylmelhoxy)-2-(2-quinolinyl)-4H- 
1-benzopyrane-4-one. Examples of a compound having a structure of "4H-1-benzopyrane-4-one" include flavonoid 
derivative with anti-HIV activity described in® J. Nat. Prod. (2001 ), 64(4), 546-548/1) Anticancer Res. (2000), 20(4), 
2525-2536® W098/11889J® Pharmazie (1998). 53(8). 512-517. though the action of mechanisum is not mentioned 

35 therein. 

Disclosure of Invention 

[0007] Under the above drcumstance. the development of a novel integrase inhibitor has been desired. 
40 [0008] The present inventors have intensively studied to find a novel antiviral agent, the following compound (I), its 
prodrug, or a pharmaceutically acceptable salt or solvate thereof, possessing an integrase inhibitory activity; 




(wherein. R^ and R° taken together with the neighboring cart)on atoms may fonn a ring, and the ring may be a con- 
densed ring; Y is hydroxy, mercapto or amino ; Z is 0. S or NH ; R'^ is shown by 

55 
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(wherein, C ring is N-containing aromatic heterocycle. wherein at least one atom neighboring to the atom at the bonding- 
position is N atom; the broken line shows the presence or ak)sence of a bond.) or by 



(wherein, X is O, S or NIH ; RB is a substituent selected from substitution group A) ; at least one of the ring formed by 
R ^ and R^, C ring or R^ is substituted with 9 group of -Z^-Z^-Z^-R^ (wherein. Z^ and Z^ are each independently a 
bond, optionally substituted alkylene or optionally substituted alkenylene ; ^ is a bond, optionally substituted alkylene, 
optionally substituted alkenylene. - C H(OH)-. - S -S O, -SOg-, -SO2NR2-, -NR2SO2-. -O. -NR2-, -NR2CO-, -C0NR2-, 
-C(=0)-0-, -0-C(=0) or -CO-; R2 is hydrogen, optionally substituted alkyl. optionally substituted alkenyl, optionally 
substituted aryl or optionally substituted heteroaryl ; R^ is optionally substituted aryl, optionally suk)stituted heteroaryl. 
optionally substituted cycloalkyl. optionally substituted cycloalkenyl or optionally substituted heterocycle) ; 
the ring formed by BP and R^, C ring or RB is optionally substituted with a non-interfering substituent at any possition 
other than that where the group of - Z"" - - Z^ -Ri (wherein. Z^ . Z^ Z^ and R^ are the same as defined above) locates; 
substitution group A : hydrogen, halogen, alkoxycarbonyl, carboxy. alkyl, alkoxy, alkoxyalkyl. nitro, hydroxy, alkenyl, 
alkynyi. alkylsulfonyl, optionally substituted amino, aikylthio. alkylthioalkyi, haloalkyl. haloalkoxy, haloalkoxyalkyi, op- 
tionally substituted cycloalkyl, optionally substituted cycloalkenyl, optionally substituted heterocycle, nitroso, azide, 
amtdino. guanidino. cyano, isocyano, mercapto, optionally substituted carbamoyl, sulfamoyl. sulfoamino, formyl, alkyl- 
carbonyl, alkylcarbonyloxy, hydrazine, morpholino. optionally substituted aryl , optionally substituted heteroaryl, op- 
tionally substituted aralkyi, optionally substituted heteroaryl alkyl, optionally substituted aryloxy, optionally substituted 
heteroaryloxy, optionally substituted aryl thio, optionally substituted heteroarylthio. optionally substituted aralkyloxy, 
optionally sut>stituted heteroarylalkytoxy. optionally substituted aralkytthio, optionally substituted heteroarylalkytUiio, 
optionally substituted aryloxyaikyi, optionally substituted heteroaryloxyalkyi, optionally substituted arylthioalkyi, option- 
ally substituted heteroarylthioalkyi, optionally substituted arylsulfonyl, optionally substituted heteroarylsulfonyl, option- 
ally substituted aralkylsulfonyl and optionally sut>stituted heteroarylaikylsulfonyl.) (hereafter referred to as "the present 
invention compound"). 

[0009] The present inventors further found that the present invention compound and a pharmaceutical composition 
containing the same are useful as antivirus agent, antiretrovirus agent, anti-HIV agent, anti'-HTLV-1 (Human T cell 
leukemia virus type 1) agent, anti-FIV (Feline immunodeficiency vims) agent, and anti-SlV (Simian immunodeficiency 
virus) agent, esp., anti-HlV agent and an integrase inhibitor, whereby to achieve the present Invntion.. 
[0010] The present invntion provides the present invention compound, its prodrug, a pharmaceutically acceptable 
salt or solvate thereof, a pharmaceutical composition containing the same as an active ingredient, antivirus agent. 
anti-HIV agent, an Integrase inhibitor, and anti-HIV mixture. These are useful as anti'-HIV agent as well as anti-AIDS 
agent for diseases such as AIDS, its related clinical syndrome, e.g., AIDS related complication (ARC), persistent gen- 
eralized lymphadenopathy{PGL), Kaposi sarcoma, Pneumocystis carini pneumonia, sudden thrombocy topenic pur- 
pura. AIDS related neurological symptom, for example,AIDS dementia complications. AIDS-assodated encephalopa- 
thy multiple sclerosis or tropical spastic paraparesis, and anti-HIV antibody positive and HIV positive symptom in asymp- 
tomatic patients. 

[0011] The present invntion relates to: 

(1) a pharmaceutical composition containing as an active ingredient a compound of formula (I) : 
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z 




Y 



(I) 



R 




R^ 



(wherein, RC and R^^en together with the neighboring carkx)n atoms fomi a ring which may be a condensed 
ring, Y is hydroxy, mercapto or amino; Z is O, S or NH ; R* is a group shown by 



(wherein, C ring is N-containing aromatic heterocycle. wherein at least one atom neighboring to the atom at the 
bonding-position is non-substituted N atom; the broken line shows the presence or absence of a bond.) or by 



(wherein. X is O, S or NH ; RB is a substituent selected from substitution group A); at least one of the ring formed 
by RC and RD, C ring or ffi is substituted with a group of -Zi-Z2-Z3-Ri (wherein. and are each Independently 
a bond, optionally substituted alkylene or optionally substituted alkenylene ; Z 2 is a bond, optionally substituted 
alkylene, optionally substituted alkenylene. - C H(OH)-. - S -, -S 0-, -SQg-, -SOgNRZ-, -NR2SO2-, -O, -NR2-, 
-NR2CO-. -CONR2-. -C(=0)-0-.-OC(=0) or -CO; R2 is hydrogen, optionally substituted alkyl. optionally substi- 
tuted alkenyl, optionally substituted aryl or optionally substituted heteroaryl ; R1 is optionally substituted aryl, op- 
tionally substituted heteroaryl, optionally substituted cycloalkyi, optionally substituted cycloalkenyl or optionally 
substituted heterocycle) ; 

the ring formed by R^ and R^, C ring or RB is optionally substituted with a non-Interfering substituent at any possition 
other than that where the group of - 2'- Z2 - z^ -Ri (wherein, Z\ Z2 23 and R^ are the same as defined above) 
locates; 

substitution groupA consists of : hydrogen, halogen, alkoxycarbonyl, carboxy. alkyl, alkoxy, alkoxyalkyi, nitro. hy- 
droxy, alkenyl, alkynyl. alkylsulfonyl. optionally substituted amino, alkylthio. alkylthioalkyl. haloalkyi, haloalkoxy, 
haloalkoxyalkyl. optionally substituted cycloalkyi, optionally substituted cycloalkenyl. optionally substituted hete- 
rocycle, nitroso, azide, amidino. guanidino.cyano ,isocyano .mercapto, optionally substituted cart)amoyl , 
sulfamoyi ,sulfoamino ,formyl ,alkyl carbonyl,alkyl carbonyloxy,hydrazino.morpholino, optionally substituted aryl , 
optionally substituted heteroaryl , optionally substituted aralkyi, optionally substituted heteroaryl alkyl , optionally 
substituted aryl oxy, optionally substituted heteroaryl oxy, optionally substituted aryl thio. optionally substituted 
heteroaryl thio. optionally substituted aralkyloxy. optionally substituted heteroaryl alkyl oxy, optionally substituted 
aralkylthio, optionally substituted heteroaryl alkylthio , optionally substituted aryl oxyalkyi , optionally substituted 
heteroaryl oxyalkyi , optionally substituted aryl thioalkyi , optionally substituted heteroaryl thioalkyi , optionally sub- 
stituted arylsulfonyl , optionally substituted heteroarylsulfonyl , optionally substituted aralkylsulfonyl and optionally 
substituted heteroaryl alkylsulfonyl), its prodmg, or a pharmaceutical ly acceptable salt or solvate thereof, for use 
as an integrase inhibitor. In detail, the invention relates to the following (2) to (120). 

(2) A pharmaceutical composition of above (1 ) wherein the ring formed by R^ and R d is a 5- to 6-membered ring 
which may contain a hetero atom(s) and be condensed with. 

(3) A pharmaceutical composition of above (2) wherein the ring formed by R^ and RD is a 5- to 6-membered ring 




X 
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which may contain a hetero atom(5) of O and/or N and be condensed with a benzene ring. 

(4) A pharmaceutical composition of above (3) wherein the ring formed by and R'' is a 5-membered ring which 
contains a hetero atom(s) of N. 

(5) A pharmaceutical composition of above (3) wherein the ring formed by and R'^ is a 6-membered ring which 
contains a hetero atom(s) of O and is condensed with a benzene ring. 

(6) A pharmaceutical composition of above (3) wherein the ring formed by R^ and BP is a 6-membered ring which 
contains a hetero atom(s) of N and Is condensed with a benzene ring. 

(7) A pharmaceutical composition of above (3) wherein the ring formed by R^ and R^ is a 6-membered ring which 
contains a hetero atom(s) of O. 

(8) A pharmaceutical composition of above (3) wherein the ring formed by R^ and BP is a 6-membered ring which 
contains a hetero atom(s) of N. 

(9) A pharmaceutical composition of above (1 ) wherein the ring formed by R^ and R^ is a 6-memt)ered cart)0cycle. 

(1 0) A pharmaceutical composition of above (4) which contains as an active ingredient a compound of formula (II- 

1): 




(wherein, Y. Z, C ring. Z\ 22 2^ Ri and the broken line is the same as above (1) ; R3 R^ RS and R^® are each 
independently a non-interfering substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 
(1 1 ) A pharmaceutical composition of above (4) which contains as an active ingredient a compound of formula (III- 
1): 




(wherein. X , Y, Z. R^ 2\ Z2, Z^ and R^ are the same as above (1) ; RS rb, r7 and R^a are each independently 

a non-interfering substituent), its prodaig or pharmaceutically acceptable salt or solvate thereof. 

(1 2) A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula (II- 

2): 
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(wherein Y, Z, C ring. Z\ 2?. 7?, and the broken line is the same as above (1) ; R^, and R^9 are each 
independently a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 
(13) A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula (III- 
2): 




(wherein, X, Y, Z, RB, z^ , Z2, Z^ and R^ is the same as above (1) ; R6,R7 and R^^ are each independently a non- 
interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 
(14) A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula 
(IV-I) : 



Z 




(wherein. Y, Z, C ring and the broken line are the same as above (1) ; R8,r9 and R'o are each independently a 
non-interfering substituent ; at least one of R ^ and R is shown by -Z^-Z^-Z^-R^ (wherein, Z S Z 2, z ^ and R^ are 
the same as above (1 )) and the other is a non-interfering substituent, or R^ and R^ taken together with the nelgh- 
bofrng carbon atoms may form a ring shown by : 
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(wherein. R^^ to R^^ are each independently a non-interfering substituent, Z\ Z^, Z ^ and are the same as 
above (1)), its prodrug or pharmaceutjcally acceptable salt or solvate thereof. 

(1 5) A pharmaceutical composition of above (5) which contains as an active ingredient a compound of formula(IV- 
2): 




(wherein, Y, Z. C ring. Z \ Z 2, z 3,R^ and the broken line are the same as above (1 ) ; R^ to R^^ a^e each inde- 
pendently a non-interfering substituent), its prodrug or pharmaceuticalty acceptable salt or solvate tiiereof. 
(1 6} A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula (V- 

1): 



Z 




(wherein, Y, Z, C ring, Z\ Z^, Z 3,Ri and the broken line are the same as above (1) ; and R^o are each inde- 
pendently a non-interfering substituent ; R^ and R^ are each independently a non-interfering substituent or taken 
together with the neighboring carbon atoms may form a ring shown by : 



EP 1 422 218 A1 




(wherein, R^^ to R^^ are each independently a nonnnterfering substituent), its prodrug or pharmaceuticalty accept- 
able salt or solvate thereof.. 

(1 7) A pharmaceutical composition of above (5) which contains as an active Ingredient a compound of formula (V- 
2): 




(wherein. Y.Z,C ring, Z^Z2. 23 Ri and the brol^en line are the same as above (1) ;R^toR^^ are each independently 

a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

(1 8} A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula(VI- 

1): 




(wherein, Y, 2, C ring. 2^ 2^, 23,R^ and the broken fine are the same as above (1) ; R9,Rio and R^s are each 
independently a non-interfering substituent ; R^ and are each independently a non-interfering substituent or 
taken together with the neighboring cart)on atoms may form a ring shown by 
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(wherein. R^^ to R^^ are each indepertdently a non-interfering substituent), its prodrug or pharmaceutically accept- 
able salt or solvate thereof. 

(1 9) A pharmaceutical composition of above (6) which contains as an active ingredient a compound of formula(VI- 
2): 




(wherein, Y, 2, C ring, Z^ , .R^ and the broken line are the same as above (1) ; R® to R^^ are each inde- 
pendently a non-interfering substituent), its prodrug or pharmaceuticalty acceptable salt or solvate thereof). 
(20) A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula 
(VIM): 




(wherein. X. Y, Z. R^, Z^ Z^ Z^ and R^ are the same as above (1) ; is-0 or-N (-R^)- ; R^ is a non-interfering 
substituent ; R^ and R^ are each independently a non-interfering substituent ; R^ and R^ are each independently 
a non-interfering substituent or taken together with the neighboring carbon atoms form a ring shown by 




(wherein, R^^ to R^^ are each independently a non-interfering substituent)), its prodrug or pharmaceutically ac- 
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ceptable salt or solvate thereof. 

(21) A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula 
(VII-2) : 



2 




(wherein, X, Y, 2, RB, z^. Z2, Z3 and are the same as atjove (1 ) ; Wi is -O or -N(-RG)- ; RG is a non-interfering 
sukjstituent ; R^, R7, Rii to R^^ are each independently a non-interfering substituent), its prodrug or pharmaceu- 
tically acceptable salt or solvate thereof. 

(22) A pharmaceutical composition of above (3) which contains as an active ingredient a compound of formula 
(VII-3): 



2 




(wherein. X, Y, Z . RB. . Z2, 23 and Ri are the same as above (1 ) ; is -O or -N (-RG)- ; rg jg a non-interfering 
substituent ; R^ and R^ are each independently a non-interfering substituent ; RE and are each independently 
a non-interfering substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 
(23) A pharmaceutical composition of above (9) which contains as an active ingredient a compound of formula 
(VIIM) : 



Z 




(wherein, X, Y. Z, RB, Z^, Z2, Z^ and Ri are the same as above (1) ; R6 and R^ are each independently a non- 
interfering substituent ; R^ and R*" are each independently a non-interfering substituent), its prodrug or pharma- 
ceutically acceptable salt or solvate thereof. 

(24) A pharmaceutical composition of above (9) which contains as an active ingredient a compound of formula 
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(VIII-2) : 




(wherein, Y, 2, C ring, Z\ Z^, 23.R^ and the broken Rne are the same as above (1 ) ; and R^" are each inde- 
pendently a non-interfering substituent; R^ and fO^ are each independently a non-interfering substituent), its pro- 
drug or pharmaceuttcally acceptable salt or solvate thereof. 

(25) A pharmaceutical composition of above (8) which contains as an active Ingredient a compound of formula 
(IX- 1 ): 



Z 




(wherein, X, Y. Z, R^. Z\ Z^ Z^ and R^ are the same as above (1); R^ and R7 are each independently a non- 
interfering substituent ; R^ and R^ are each independently a non-interfering substituent), its prodrug or pharma- 
ceutically acceptable salt or its solvate thereof. 

(26) A pharmaceutical composition of above (8) which contains as an active ingredient a compound of formula 
(IX-2): 




(wherein, Y, Z, C ring, Z\ Z^, Z^ .R^ and the broken line are the same as above (1 ) ; R^ and R^o are each inde- 
pendently a non-interfering substituent; R^ and R^ are each independently a non-interfering substituent). its pro- 
drug or pharmaceuticady acceptable salt or solvate thereof. 
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{27)Apharniaceutical(»mposition otabove(4)which contains as an artveingretfiemaw^ 




(wherein X. Y. z. rb zi . z^, Z3 and Ri are the same as at)ove (1 ) ; r5.r5- .rb and r7 are each independently a 

non-interfenng substituent). its prodnig or pharmaceutic acceptable salt or solvate thereof 

(28) A pharmaceutcal composition of atx>ve (4) which contains as an ac ingredient a compound of fonnula(X-2)- 




(X-aj 




(wherein. Y. Z, C ring. Zi , Z 2 Z 3,Ri and the broken line are the same as above (1 ) ; RS. R? r9 and Rio are each 
independently a non-interfering substituent). its prodrug or pharmaceutically acceptable sait or solvate thereof 
29) A pharmaceutical composition of above (7) which contains as an active ingredient a compound of formula(XI- 




(XI-1) 



0-1 



(wherein X. Y. Z. RB. z\ 2?. 7? and Ri are the same as above (1 ) ; R6 r7 rf and R g are each independenUy a 
non-interfenng substituent ; the broken line (-) shows the presence or absence of a bond), its prodnjg or phar- 
maceutically acceptable salt or solvate thereof. f » «" 

(30) A pharmaceutical composition of above (7) which contains as an active ingredient a compound of fomiula(XI- 
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(wherein. Y , 2. C ring. 2^ . 2^, 7?JR^ and the broken line are the same as above (1 ) R®, R^°. R*" and R^^ are each 
independently a non-interfering substituent ; the broKe rme(— ) shows the presence or absence of a bond), its 
prodrug or pharmaceutical acceptable salt or solvate thereof. 

(31) A pharmaceutical composition of above (8) which contains as an activee ingredient a compound of formula 
(XIM): 




(wherein. X. Y, Z. Z\ Z2. Z^ and R^ are the same as above (1) ; RB.R6.R7, and R^ are each independently 
a non-interfering substituent; the broken line(— ) shows the presence or absence of a bond), its prodmg or phar- 
maceutically acceptable salt or solvate thereof. 

(32) A pharmaceutical composition of above (8) which contains as an active ingredient a compound of formula 
(XII-2): 




(wherein. Y. 2 . C ring. Z^ .Z2.Z3.and R^ are the same as above (1 ) ; R5.R9.Rto.RF and R^ are each independently 
a non-interfering substituent; the broken fine(— ) shows the presence or absence of a bond), its prodrug or phar- 
maceutically acceptable salt or solvate thereof. 

(33) A pharmaceutical composition of above (8) which contains as an active ingredient a compound of formula 
(XIIM): 
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(Xlll-I) 



(wherein X . Y. Z , RB , zi , Z2 . 23 and Ri are the same as above (1) ; RS RB.R7 and RG are each independently 
a non-inteifenng substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof 

J P'^''"^~'*'=^' composHion of above (8) which contains as an active ingredient a compound of formula 




RIO 
o-t 



(wherein. Y. Z . C ring, Z\ Z2, ZSand Ri are the same as above (1) ; RS.rs. rio and R g are each independently 
a non-interfenng substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof 

(35) A pharmaceutical composition of any one of (1) to (34), wherein the non-interfering substituents are inde- 
pendently selected from hydrogen, halogen, alkoxycatbonyl. carboxy. alkyl. alkoxy. alkoxyalkyl. nrtro. hydroxy 
hydroxyalkyl. alkenyl, alkynyl. alkylsulfonyl, optionally substituted amino, alkylthio, alkylthioalkyi haloalkvl' 
hatoalkoxy. haloalkoxyalkyl. optionally substituted cycloalkyl. optionally substituted cycloalkenyl, optionally sub^- 
hJted heterocycle. oxo. thioxo. nitroso. azide. amidino. guanidino, cyano. isocyano, mercapto. optionally substituted 
carbamoyl, sulfamoyl. sulfoamino. formyl. alkylcarbonyl. alkylcarbonyloxy. hydrazine, morpholino. opKonally sub- 
stituted aryl. optionally substituted heteroaiyl, optionally substituted aralkyi, optionally substituted heteroarylalkyl 
optionally substituted arytoxy. optionally substituted heteroaryloxy. optionally substituted aryrthio. optionally sub- 
stituted heteroaiylthio. optionally substituted aralkyloxy. optionally substituted heteroaiylalkyloxy optionally sub- 
stituted aralkylthio, optionally substituted heteroarylalkylthio. optionally substituted aryloxyalkyl. optionally substi- 
tuted heteroaryloxyalkyl. optionally substituted arylthioalkyi, optionally substituted heteroarylthioalkyi optionally 
substituted arylsulfonyl. optionally substituted heteroarylsulfonyl. optionally substituted aialkylsulfonyl and option- 
ally substituted heteroarylalkylsulfonyl. 

(36) A method for prevenbon or treatment of AIDS or AIDS-related complication, comprising administration of a 
phamnaceutical composition of any one of above (1) to (35). 

(37) Use of a compound of any one of above (1 ) to (35) for preparing a pharmaceutical composition as an integrase 
inhibitor. " 

(38) A compound of forniula(l-Q) : Q - Zi-Z2-Z3-Ri. prodrug or pharmaceutically acceptable salt or solvate 
thereof, wherein. Z«, ZZ. 23 and Ri are the same as above (1) ; Q is shown by any one of the following formulae : 
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(wherein, C ring is the same as above (1 ) ; Y is hydroxy ; Z is O ; R3. R*. RS and R^^ are the same as above (1 0)), 




(wherein, X is O; Y and Z are the same as above; RS, R6, R7 and R^^ are the same as above (1 1 ) ; RB is optionally 
substituted aryl . optionally substituted heteroaryl , optionally substituted cycloalkyi , optionally substituted cy- 
cloalkenyl or optionally substituted heterocycle). 




(wherein, C ring is the same as above (1 ) ; Y and Z are the same as above ; R^.R^ and R^^ are the same as above 
(10)). 



B 0-1 q7. n 
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(wherein. X. Y. 2 and RB are the same as above; R6,R7 and are the same as above (11)). 




(wherein, C ring is the same as above (1) ; Y and 2 are the same as above • R8 tn pio th» o=„ 

(14); Wi is the same as above (20) ; Rie L a non-interfering s^fitSnt ' " " ° ^ ^"'^ ^^ove 



►12 
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(wherein. C ring Is the same as above (1 ); Y and 2 are the same as above; is the same as above (20) ; RS and 
R10 are the same as above (14) ; R^^ and R^® are each independently a non-interfering substituent). 




(wherein, X. Y. Z and are the same as above; is the same as above (20); R^ and R^ are the same as above 
(11) ; R^7 and R^^ are each independently a non-interfering substituent) : 



40 




Y 



(wherein, X, Y. Z and RB are the same as above ; R^ and R^ are the same as above (11) ; R^^ and R^^ are each 
independently a non-interfering sutistituent). 



so 



55 
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(wherein, X,Y.2 and are the same as above ; and R^* are the same as above (27) ; and R^ are the same 
as above (11)), 




(wherein, C ring is the same as above (1 ) ; Y and Z are the same as above ; R^ and R^* are the same as above 
(27) ; R® and R^° are the same as above (1 4)) : 




(wherein, X , Y. Z and R^ are the same as above ; R^ and R^ are the same as above (11) ; R^^ and R^^ are the 
same as above, the broken line(— ) shows the presence or absence of a bond). 




(wherein, C ring is the same as above (1); Y and 2 are the same as above; R^ and R^^ are the same as above 
(14) ; R^^ and R^^ are the same as above, the broken line(— ) shows the presence or absence of a bond), 
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17 




(wherein. X^y. 2 and RB are the same as above : RS. RS and R' are the same as above (1 1) ; Ri7 and Ri8 are the 
same as above.the broken line(-) shows the presence or absence of a bond). ^"^^ ^""^^ 




(wherein. C ring Is the same as above (1 ) ; Y and Z are the same as above ; RS is the same as above fi o^- R9 s>nri 



presence or 



RVi r 



18 




S at!l've).^a'ri' " ' ^^"'^ ^ ^ > ^^-^ «™ as 




(wherein. C ring is the same as above (1 ); Y and 2 are the same as above; RS is the same as above (1 0); R9 and 
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R^^ are the same as above (14); R^^ Is the same as defined above); 

provided that excuded are compounds, wherein is a bond, 7?- is -O. Z^ is methylene, R^ is phenyl, and Q is a 
group of the formula: 




wherein, R %nd R^^ are the same as above, R^^ is alkyi , R^^ is hydrogen , Y is hydroxy, Z is O, C ring is dihy- 

dropirimidine). 

(39) A compound of above (38), shown by formula (11-1) : 



Z 




(wherein, Y is hydroxy ; Z is O ; C ring, Z^ Z2, 7? and are the same as above (1 ) ; R^.R'^.RS and R^® are each 
independently a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

(40) A compound of above (39), wherein 1} and Z ^ are each independently a bond or alkylene ; Z^ is a bond or 
-O; R^ is optionally subsbtuted aryl or optionally substituted heteroaryl, its prodrug or pharmaceutically acceptable 

salt or solvate thereof. 

(41 ) A compound of above (39), wherein C ring is pyrimidine-4-yl or 1 ,3,4-oxadia2ole-2-yl; 7} is a bond ; Z^ is -O 
or alkylene ; Z ^ is a bond or alkylene ; R** is aryl optionally substituted with halogen ; R^, R^ and R^^ are hydrogens ; 
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R5 Is alkyi , aralkyl. cycloalkyt , aryl or alkoxy. its prodmg or pharmaceutically acceptable salt or solvate thereof. 
(42) A compound of above (38), shown by formula (III-1) : 




(wherein. X is 0; Y is hydroxy ; Z is O ; RB is optionally substituted aryl. optionally substituted heteroaryl. optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle ; Zi , Z2 7? and R^ 
are the same as above (1) ; RS. R6, r7 and Ri9 are each independently a non-interfering substituent) Jts prodrug 
or pharmaceutically acceptable salt or solvate thereof. 

(43) A compound of above (39) or (42). wherein, R5 Is hydrogen. alkyI, aralkyl, cycloalkyi, optionally substituted 
aryl. alkoxy. alkoxyalkyi, optionally substituted amino, hydroxyalkyi, alkenyl, alkoxycarbonylalkyi or heteroarylalkyl. 
its prodrug or pharmaceutically acceptable salt or solvate thereof. 

(44) A compound of above (42), wherein RB is fran-2-yl. its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(45) A compound of above (42), wherein RB is aryl or fran-2-yl ; Z^ and 7? are bonds; Z2 is alkylene* Ri is aryl 
optionally substituted with halogen; R6,r7 and RiQ are hydrogens ; RS is alkyl. cycloalkyi. alkoxy, aryl optionally 
substituted with alkoxy. hydroxyalkyi, alkenyl. aralkyl, alkoxycarbonylalkyi, or pyridine-2-ylmethyl, its prodrug or 
pharmaceutically acceptable salt or solvate thereof. 

(46) A compound of above (38), shown by formula (11-2) : 




(wherein, Y is hydroxy ; Z is O ; C ring, Z\Z^,7? and R1 are the same as above (1) ; R3 R^ and Ri9 are each 
independently a non-interfering substituent). its prodmg or pharmaceutically acceptable sak or solvate thereof. 

(47) A compound of above (46). wherein Z^ and 7? are each independently a bond or alkylene ; Z 2 is a bond or 
-0 - ; Ri is optionally substituted aryl or optionally substituted heteroaryl, its prodrug or pharmaceutically acceptable 
salt or solvate thereof. 

(48) A compound of above (46), wherein C ring is pyrimidine-4-yl or 1 .3,4-oxadia20le-2-yl ; Z^ is a bond ; Z2 is -O 
or alkylene ; Z3 is a bond or alkylene ; Ri is aryl optionally substituted with halogen ; R3. R4 and R<9 are hydrogens, 
its prodmg or pharmaceutically acceptable salt or solvate thereof. 

(49) A compound of above (38) shown by formula (III-2) : 



n 
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Z 




(wherein, X is O; Y is hydroxy; 2 is O; is optionally substituted aryl. optionally substituted heteroaryl, opb'onally 
substituted cycloalkyl. optionally substituted cycloalkenyl or optionally substituted heterocyde ; Z\ 22, Z^ and 
are the same as above (1) ; R6. R7 and are each independently a non-interfering substituent). its prodrug or 
pharmaceuticaily acceptable salt or solvate thereof. 

(50) A compound of above (49). wherein RB is fran-2-yl. its prodrug or pharmaceuticaily acceptable salt or solvate 
thereof. 

(51) A compound of above (49), wherein RB is aryl or fran-2-yl ; Z< and 2 3 are bonds ; 2^ is alkylene ; R^ is aryl 
optionally substituted with halogen ; R6,r7 and R^ ^ are hydrogens, its prodrug or pharmaceuticaily acceptable 
salt or solvate thereof. 

(52) A compound of above (38), shown by formula (IV-2) : 




(wherein, Y is hydroxy ; 2 is O ; C ring, Z^ 2 2, 23 and R^ are the same as above (1) ; R^ to Ri3 are each inde- 
pendently a non-interfering substituent), its prodrug or pharmaceuticaily acceptable salt or solvate thereof. 

(53) A compound of above (52), wherein C ring is pyridine-2-yl, 1 ,2,4-tria2ole-3-yl or imidazole-2-yl optionally 
substituted with alkyi ; 2l is a bond ; 22 is -O ; 2^ is alkylene ; is aryl optionally substituted with halogen ; R8 
to R^3 are hydrogens, its prodrug or pharmaceuticaily acceptable salt or solvate thereof. 

(54) A compound of above (36), shown by formula (V-2): 
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(wherein. Y is hydroxy ; Z is O ; C ring. Z\ 2^, 2? and are the same as above (1 ) ; to R^^ are each inde- 
pendently a non-interfering substituent), its prodnjg or pharmaceutical ly acceptable salt or solvate thereof. 

(55) A compound of above (52) or (54). wherein and Z? are each independently a bond or alkyiene; Z2 is a 
bond or - O - ; RMs optionally substituted aryl or optionally substituted heteroaryl, its prodrug or pharmaceutically 
acceptable salt or solvate thereof. 

(56) A compound of above (54), wherein C ring is 1 ,3,4-oxadiazole-2-yl ; Z^ and Z 3 are bonds ; Z2 is alkyiene ; 
R^ IS aryl optionally substituted with halogen ; R^ to R^ ^ are hydrogens, its prodrug or pharmaceutically acceptable 
salt or solvate thereof. 

(57) A compound of at)ove (38), shown by formula (Vi-2): 




(wherein, Y is hydroxy ; Z Is O ; C ring, Z\Z^,Z^ and R^ are the same as above (1) ; R® to R^s g^e each inde- 
pendently a non-interfering substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 

(58) A compound of above (57), wherein. R^* is hydrogen or alkyi, its prodrug or phamiaceutically acceptable salt 
or solvate thereof. 

(59) A compound of above (57). wherein C ring is 1 .3.4-oxadiazole-2-yl ; Z^ and Z ^ are bonds ; Z^ is alkyiene ; 
is aryl optionally substituted with halogen ; R? to R^ ^ are hydrogens ; R^^ is hydrogen or alkyI, its prodrug or 

pharmaceutically acceptable salt or solvate thereof. 

(60) A compound of above (38). shown by formula (VIM) : 
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(wherein, X is O ; Y is hydroxy ; Z is O ; is -o or -NH- ; is optionally substituted aryl , optionally substituted 
heteroaryi, optionally substituted cyctoalkyt. optionally substituted cycloatkenyl or optionally substituted 
heterocycle ; Z\ Z^, and are the same as above (1) ; R^.R^.R^^ to R^^ are each independently a non- 
interfering substituent). its prodrug or pharmaceuticalty acceptable salt or solvate thereof. 

(61 ) A compound of above (60), wherein RB is fran-2-yl, its prodrug or pharmaceuticalty acceptable salt or solvate 
thereof. 

(62) A compound of above (60), wherein R^ is fran-2-yl; Z^ and 2? are bonds ; Z^ is alkylene ; R^ is aryl optionally 
substituted with halogen ; R^.R^.R^i to R^** are hydrogens, its prodrug or pharmaceutical ly acceptable salt or sol- 
vate thereof. 

(63) A compound of above (38), shown by formula (VII-5): 




(wherein, X is O ; Y is hydroxy ; Z is O ; is -O or -N H- ; R^ is optionally substituted aryl , optionally substituted 
heteroaryl , optionally substituted cycloatkyi , optionally substituted cycloatkenyl or optionally substituted 
heterocycle ; Z\ Z2, Z^ and R^ are the same as above (1) ; R^.R^.R^ and R^" are each independently a non- 
interfering substituent). its prodrug or pharmaceuticalty acceptable saft or solvate thereof. 

(64) A compound of above (63), wherein, R^ is fran-2-yl, its prodrug or pharmaceuticalty acceptable salt or solvate 
thereof. 

(65) A compound of above (63). wherein, RB is fran-2-yl ; Z^ and 7? are bonds ; Z^ is alkylene ; R^ is aryl optionally 
substituted with halogen ; R^.R^, R^ and R*" are hydrogens, its prodrug or phannaceutically acceptable salt or 
solvate thereof. 

(66) A compound of above (38), shown by formula (VIII-1) : 
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(wherein. X Is O ; Y is hydroxy ; 2 is 0; RB is optionally substituted aryt, optionally substituted heteroaryl. optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle ; Z\ 22 and Ri 
are the same as above (1) ; R6 R7.RE and R^ are each independently a nonnnterfering substrtue'nt)/its prodrug 
or phannaceutically acceptable salt or solvate thereof. 

(67) A compound of above (66). wherein RB is fran-2-yl. its prodmg or pharmaceutically acceptable salt or solvate 
thereof. 

(68) A compound of above (66). wherein RB is fran-2-yl: 2^ and 7? are bonds ; Z^ is alkylene ; Ri is aryl optionally 
substtuted with halogen ; R6.R7 re and RF are hydrogens, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

(69) A compound of above (38), shown by formula (VIII-2) : 




(wherein. Y is hydroxy ; Z is O ; C ring. Zi.Z2.Z3 and Ri are the same as above (1) ; R9.R1o.RE and R^ are each 
independently a non-interfering substltuent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 
(70) A compound of above (38), shown by formula (IX-1): 




(wherein. X is 0; Y is hydroxy ; Z is 0; RB is optionally substituted aryl. optionally substituted heteroaryl. optionally 
substituted cycloalkyi. optionally substituted cycloalkenyl or optionally substituted heterocycle; Z^. Z2, Z3 and Ri 
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are the same as above (1) ; R^.R^. R ^ and R^ are each independently a non-interfering substituent), its prodrug 
or pharmaoeutically acceptable salt or solvate thereof. 

(71 ) A compound of above (70), wherein, RB is fran-2-yl, its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(72) A compound of above (70), wherein, R^ is fran-2-yl ; and 2? are bonds ; is alkylene ; R^ Is aryl optionally 
substituted with halogen ; R^,R^.R^ and R^ are hydrogens, its prodrug or pharmaoeutically acceptable salt or 
solvate thereof. 

(73) A compound of above (38). shown by formula (IX-2): 




(wherein, Y is hydroxy ; Z is O ; C ring, Z \ Z 2 , z ^ and R^ are the same as above (1) ; R^.R^o, R*" and R^ are 
each independently a non-interfering substituent, provided that when R^ is hydrogen and R^ is alkyi, C ring is not 
dihydropirimidine), its prodrug or pharmaoeutically acceptable salt or solvate thereof. 
(74) A compound of above (38), shown by formula (X-1 ): 



z 




(wherein, X is O; Y is hydroxy ; Z is O; R^ is optionally substituted aryl. optionally substituted heteroaryl, optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle; Z\ Z^ and R^ 
are the same as above (1 ) ; R^.R^' ,R^ and R^ are each independently a nonnnterfering substituent), its prodrug 
or pharmaceutically acceptable salt or sohrate thereof. 

(75) A compound of above (74), wherein R^ is fran-2-yl, its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(76) A compound of above (74), wherein R^ is fran-2-yl ; Z** and Z^ are bonds ; Z^ is alkylene ; R^ is aryl optionally 
substituted with halogen ; R^,R7,r5 and R^ are hydrogens, its prodmg or pharmaceutically acceptable salt or 
solvate thereof. 

(77) A compound of above (38), shown by formula (X-2): 
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(wherein. Y is hydroxy ; Z is O ; C ring. Z\ Z2, and are the same as above (1) ; RS rs-.rs and R^o are each 
independently a non-interfering substituent). its prodmg or pharmaceutically acceptable salt or solvate thereof 
(78) A compound of above (38), shown by formula (XI-1 ): 



Z 




(wherein. X is O; Y is hydroxy ; Z is O; RB is optionally substituted aryl, optionally substituted heteroaryl. optionally 
substituted cycloalkyl. optionally substituted cycloalkenyl or optionally substituted heterocycle ; Z\ Z\ 7? and 
are the same as above (1) ; R6.R7, rf and RG are each independently a non-interfering substituent. the broken 
line(— ) shows the presence or absence of a bond), its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(79) A compound of above (78), wherein. RB is fran-2-yi. its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(80) A compound of above (78). wherein. RB is fran-2-yl ; Z^ and 7? are bonds ; Z^ is alkylene ; Ri is aryl optionally 
substituted with halogen ; R6.R7. rf and RG are hydrogens, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

(81) A compound of above (38), shown by (XI-2): 



Z 




(wherein. Y is hydroxy ; Z is O ; C ring. Z^ . Z^. 7? and R^ are the same as above (1 ) ; RS.Rio, RP and RG are each 
independently a non-interfering substituent. the broken l[ne(— ) shows the presence or absence of a bond), its 
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prodrug or pharmaceutically acceptable salt or solvate thereof. 
(82) A compound of atwve (38), stiown by (XII-1): 




(XIM) 



" 0-1 q6 



(wherein. X is O ; Y is hydroxy; 2 is O ; RB is optionally substituted aryl, optionally substituted heteroaryl, optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle; Z\ Z^, and W 
are the same as above (1) ; R5,R6,r7^ rf rg g^e each independently a non-interfering substituent 'the broken 
line(— ) shows the presence or absence of a bond), its prodmg or pharmaceutically acceptable salt or solvate 
thereof. 

(83) A compound of above (82). wherein. RB is fran:2-yl. its prodaig or pharmaceutically acceptable salt or solvate 
thereof. 

(84) A compound of above (82). wherein. RB is fran-2-yl ; 2^ and 2^ are bonds ; 2^ is alkylene ; R^ is aryl optionally 
substituted with halogen ; H^fl^, and R^ are hydrogens, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

(85) A compound of above (38). shown by formula (XII-2): 



(wherein. Y is hydroxy ; 2 is O ; C ring. 2\ 2^. 2^ and R^ are the same as above (1) ; RS R9 Rio^ rf and R^ are 
each Independently a non-interfering substituent, the broken line(— ) shows the presence or absence of a bond), 
its prodmg or pharmaceutically acceptable salt or solvate thereof. 
(86) A compound of above (38), shown by formula (XIII-1): 



Z 
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n 0-1 Ao 

"0-1 



(wherein, X is 0; Y is hydroxy ; Z is O ; is optionally substituted aryl. optionally substituted heteroaryl, optionally 
substituted cycloalkyi, optionally sut>stituted cycloalkenyl or optionally substituted heterocycle; Z^ 2^, and 
are the same as atwve (1 ) ; R5,r6,r7 and R^ are each independently a non-interfering substiluenl). its prodrug 
or pharmaceutically acceptable salt or solvate thereof. 

(87) A compound of above (86), wherein. is fran-2-yl. its prodrug or pharmaoeutically acceptable salt or solvate 
thereof. 

(88) A compound of above (86). wherein, R^ is fran-2-yl ; Z^ and Z^ are bonds ; 2^ is alkylene ; R^ is aryl optionally 
substituted with halogen ; R^. R7 and R ^ are hydrogens, its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(89) A compound of above (38), shown by formula (Xlll-2): 



(wherein, Y is hydroxy ; Z is O ; C ring, Z^ , Z^, Z^ and R' are the same as above (1 ) ; R5,r9.R10 and R^ are each 
independently a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

(90) A compound of above (38).(39),(46),(52).(54).(57),(69).(73),(77),{81 ).(85) or (89), wherein C ring is optionally 
substituted pyridine-2-yl, optionally sut)Stituted pyrimidine-4-yl, optionally substituted 1 ,3,4-oxadia2ole-2-yl. op- 
tionally substituted 1 ,2,4-triazole-3-yl or optionally substituted imidazole-2-yl, its prodrug or pharmaceutically ac- 
ceptable salt or solvate thereof. 

(91 ) A compound of above (38).(39),(46),{52),(54),(57),(69).(73).{77),(81 ),(85) or (89), wherein Z^ and Z^ are each 
independently a bond or alkylene ; Z^ is a bond or-0- ; R' is optionally substituted aryl or optionally substituted 
heteroaryl, its prodrug or pharmaceutically acceptable salt or solvate thereof 

(92) Acompound of above (38),(39),(46).(52),(54).(57).(69),(73),(77),(81),(85) or (89), wherein C ring is pyrimidine- 
4-yl or 1 ,3,4-oxadiazole-2-yl; Z^ is a bond; Z^ is - O or alkylene; Z^ is a bond or alkylene; R^ is aryl optionally 
substituted with halogen; R\R^ and R^^ are hydrogens, its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(93) A compound of above (38),(39).(42).(46),(49).(52).(54),(57).(60).(63),(66),(69).(70).(73).(74).(77).(78),(81), 
(82).(8 5),(86) or (89), wherein each non -interfering substituent is independently selected from hydrogen .halogen , 
alkoxycarbonyl ^carboxy . alkyi .alkoxy , alkoxy alkyi .nitro .hydroxy .alkenyl .alkynyl .alkylsulfonyl . optionally sub- 
stituted amino .alkylthio ,alKylthio alkyi ,haioalkyl .haloalkoxy .haloalkoxy alkyi , optionally substituted cycloalkyi , 
optionally substituted cycloalkenyl , optionally substituted heterocycle,oxo,thioxo,nitroso.azide,amidino,guanidino. 
cyano .isocyano .mercapto, optionally substituted cart>amoyl .sulfamoyi .sulfoamino .formyl .alkyi carbonyl.alkyi 
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carbonyloxy,hydrazino,morpholino. optionally substituted aryl , optionally substituted heteroaryt , optionally sut>- 
stituted aralkyi, optionally substituted heteroaryl alkyi , optionally substituted aryt oxy, optionally substituted heter- 
oaryl oxy. optionally substituted aryl thio, optionally substituted heteroaryl thio, optionally substituted aralkyloxy, 
optionally substituted heteroaryl alkyl oxy, optionally substituted aralkytthio, optionally substituted heteroaryl 
alkylthio , optionally substituted aryl oxyalkyi , optionally substituted heteroaryl oxyalkyi , optionally sut)stituted aryl 
thioalkyi . optionally substituted heteroaryl thioalkyi . optionally sul)stituted arylsulfonyl , optionally suk)stituted 
heteroarylsulfonyl , optionally substituted aralkylsulfbnyl and optionally substituted heteroaryl alkylsulfonyl, its pro- 
drug or phamnaceutically acceptable salt or solvate thereof. 

(94) A compound of above (38). (39). (42), (46). (49). (52). (54). (57). (60). (63). (66). (69), (70). (73). (74). (77). 
(78). (81 ). (82). (85). (86) or (89). wherein Z\ and 2? are not bonds at the same, its prodrug or pharmaceutically 
acceptable salt or solvate thereof. 

(95) A compound of atx)ve (94), wherein Ri is phenyl optionally sut)Stituted with halogen, is a bond, Z^ is 
alkylene or -O. Z^ is a bond or alkylene. its prodrug or pharmaceutically acceptable salt or solvate thereof. 

(96) A compound of above (95). wherein Is 4<fluorophenyl. its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

(97) A compound of the formula (I) : 



(wherein. and R^ taken together with the neighboring carbon atoms fonm 5- or 6-membered heterocycle which 
may contain O and/or N atom and be condesed with a benzene ring ; Y is hydroxy, mercapto or amino ; Z is O, S 
or NH ; R^ is shown of the formula : 



(wherein, C ring is N-containing aromatic heterocycle. wherein at least one atom neighboring to the atom at the 
bonding-position is unsubstituted N atom, the broken line shows the presence or absence of a t)ond.) or the 
formula : 



(wherein. X is O. S or NH ; R^ is optionally substituted aryl, optionally substituted heteroaryt. optionally substituted 
cycloalkyl. optionally substituted cycloalkenyl or optionally substituted heterocycle) ; at least one of the ring formed 
by R^ and R^, C ring and R^ is substituted with a group of the formula : -Z^-Z^Z^-Ri (wherein, Z^ and 7? are each 
independently a bond, optionally substituted alkylene or optionally substituted alkenylene ; ? is a tsond. optionally 
substituted alkylene. optionally substituted alkenylene. -CH(OH)-,-S-. -SO-, -SOg-. -S02N(R2)-, -N(R2)S02-, -0-, 
-N(R2)-, -N(R2)C<>, -C0N(R2)-,-C(=0)-0-, -0-C(=0) or -CO- ; R2 is hydrogen, optionally substituted alkyl. option- 
ally substituted alkenyl. optionally substituted aryl or optionally substituted heteroaryl ; R^ is optionally substituted 
aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl. optionally substituted cycloalkenyl or op- 
tionally substituted heterocycle) ; and 




2 
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the ring formed by RC and R^, C ring or RB is optionally substituted with 1 to 3 substiluents selected from hydrogen, 
alkyi, aralkyl. cycloalkyl. optionally substituted aiyl, alkoxy, alkoxyalkyl. optionally substituted amino, hydroxyalkyl. 
alkenyl. alkoxycarbonylalkyi, heteroarylalkyi and hydroxy, at any position except where the above the formula : - 
21 . z2 - 'W (wherein. 2^ , Z2, and R^ are the same as defined above) locates, its prodrug or pharmaceutically 
acceptable salt or solvate thereof. 

(98) A compound of above (97), wherein the ring formed by PP and R^ is 5- or 6-membered heterocycle which 
may contain O and/or N atom and be condesed with benzene ring ; Y is hydroxy; Z is O ; X is O ; the ring formed 
by RC and PP is optionally substituted with 1 to 3 substituents selected from hydrogen, alkyl. aralkyl, cycloalkyi, 
optionally substituted aryl, alkoxy. alkoxy alkyl, optionally substituted amino, hydroxyalkyl, alkenyl, alkoxycarbo- 
nylalkyt and heteroaryl alkyl, and C ring and R^ are each Independently optionally substituted with 1 to 3 substit- 
uents selected from alkyl, amino, halogen and hydroxy, its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

(99) A compound of above (97) or (98), wherein at least one of the ring fonmed by R ^ and R°. C ring and R^ is 
substituted with a group of the formula : - Z^ - Z2 - Z^ -Ri (wherein Z^ is a bond or alkylene ; 2? Is alkylene or - 0 
- ; Z^ is a bond or alkylene ; R' is optionally substituted aryl or optionally substituted heteroaryl ), its prodnjg or 
pharmaceutically acceptable salt or solvate thereof. 

(1 00) A pharmaceutical composition comprising a compound of any one of above (38) to (99), its prodrug or phar- 
maceutically acceptable salt or solvate thereof. 

(101) A pharmaceutical composition of above (100) which is an enzyme inhibitor. 

(102) A pharmaceutical composition of above (100) which is a nucleic add-related enzyme inhibitor. 

(103) A pharmaceutical composition of above (100) which is an HIV integrase inhibitor. 

(104) A pharmaceutical composition of above (100) which is an anti-HIV agent. 

(105) A pharmaceutical composition of above (100) which is a critical prevention or treatment agent for AIDS or a 
AIDS-retated complication. 

( 1 06) A mixture of a pharmaceutical composition of above (1 03) in combination with a reverse transcriptase inhibitor 
and/or a protease inhibitor. 

(107) A pharmaceutical composition of above (100) which can enhanse the anti-HIV activity of a reverse tran- 
scriptase inhibitor and/or a protease inhibitor. 

(1 08) A method for prevention or treatment of AIDS or a AIDS-related complication which comprises administration 
of a compound of any one of (38) to (99). 

(109) Use of a compound of any one of (38) to (99) for preparing a phamnaceubcal composition as an integrase 
inhibitor. 

(110) A process for preparing a compound of the formula (lil-1) : 



(IH-1) 



(wherein, X, Y, 2 , R^.RS to R^ R^^ Z Mo Z 3 and R^ are the same as defined below) which comprises reacting a 
compound of the formula (K) : 
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(wherein. X is O ; Y is hydroxy ; Z is 0; L is a leaving group ; R^, Z^ Z^, Z^ and are the same as above (1 ); R^ 
and are the same as above (11)) with a compound of the formula : R^N H 2 (wherein, R^ is a non-interfering 
substituent) and a compound of the formula : R^^ CHO (wherein, R is a non-interfering subsbtuent). 

(111) A process for preparing a compound of the formula (III-1) of above (110), wherein, R^ is heteroaryl; R^ and 
R7 do not substitute on R^; L is alkoxy ; Z^ and 1? are bonds ; Z^ is alkylene ; R^ is optionally substituted phenyl. 

(112) A process for preparing a compound of the formula (III-1) of above (110), wherein 2? is methylene ; R^ is 

4- fluorophenyl. 

(113) A process for preparing a compound of the formula (lil-1) of above (112), wherein the compound of the 
formula (K) is 4-[5-(4-fluorobenzyl )fran-2-y!]-2-hydroxy-4-oxo-2-butenoic add alkyi ester. 

(114) A process for preparing a compound of the formula (III-1 ) of above (110) to (113), wherein compounds shown 
of the formula: R^N H2 and R^^ CHO are selected from the following groups; 

compound of the formula : R^NH2 

cyclopropylamine, cyclobutylamine, cyclopentylamine, cycloleucine, cyclohexylamine, 1-aminocyclohexan 
carboxylic acid, 1 -ethynylcyclohexylamine, 1 ,2<liaminocyclohexan, 2-methylcyciohexylamine, 2.3-dimethylcy- 
clohexylamine, 4-methylcyclohexylamine, aminomethylcyclohexan, 1,3-cyclohexan bis(methylamine), 1-amino- 
5,6,7,8-tetrahydronaphthaIene, 1 ,2,3,4-tetrahydro-1 -naphthylamine , cyclooctylamine, 2-amino-1-propene- 

1.1.3- tricartx)nitril, diaminomaleonitril, S-methylL-csteine, L-aspartic acid, L-leucine, DL-homoserine, D-methio- 
nine, L-allylglycine. L-gtutamic acid, 2-amino -1 ,3.4-thiadiazole , 2-amino -5-mercapto-1 ,3,4-thiadiazole , 2-amino 
-5-ethyl -1 ,3,4-thiadiazole , 3,&<jimethylpyrazole-1-carboamide, 5-amino -3-methyIisoxazole, 3-amino -5-methyl- 
isoxazole, 2-(2-amino ethyl )-1 -methylpyrrolidine, 1 -(2-amino ethyl )pyrrolidine. 1 -(3-amino propyl)-2-pyrolidinone, 
furfurylamine , 1-aminoindan, 5-aminoindan, 1-naphthyl amine , 2-naphthyl amine , cyctoheptylamine , D-tert-leu- 
cine, DL-valine, DL-isoleucine, D-serine, guanidoaceticacid , creatine, D-al loth reo nine, 2-amino-2-methyl-1 ,3-pro- 
panediot, tris(hydroxy methyl)aminomethane, DL-2-amino-3-methyl-1-butanol, L-isoleudnol, D-leucinol. L-me- 
thioninol, DL-penidilamine, DL-cysteine, DL-homocysteine, 1 -acetyl -3-thiosemicarbazide, 1-acetyl-2-th1ourea, N- 
methylthiourea, ethytthiourea, altyithiourea,dithioxamlde, histamine, 3-amino-1 .2,4-triazote,3-amino-5-mercapto- 

1 .2.4- tria2ole, 3-amino-5-methylthio1 , 2,4-triazole, 3,5-diamino-1,2,4-triazole. S-aminopyrazole, 3-amino-4-cyan- 
opyrazole. 3-aminopyrazole-4-carboxylic acid , L-prolineamide, 2-amino-2-thiazoline, 2-aminothiazole, 2-amino- 

5- nitrothtazole, 2-amino-4-methylthiazole, D-cycloserine, tetrahydrofurfurylamine, 2-aminopurine, 2-aminobenz- 
imidazole, 5-amino indole, 4-aminopyrazolo[3,4-D]pyrimidine, 6-aminoindazole, 8-azaadenine, 3,4-methylenedi- 
oxyaniilne, N-(2-aminoethyl)piperazine. nipecotamide, 4-(aminomethyl) piperidine, 5-amlnouracil, 5-azacytosine, 
cytosine, 5-fluorocytosine, 4-amino-2,6-dihydroxypyrimidine, 2-aminopyrimidine, 2-amino-4-chloro-6-methylpyri- 
midine, 2-amino-4.6-dihydroxypyrimidine, 2-amino-4-hydroxy-6-melhylpyrimidine, 4-chloro-2,6-diaminopyrimi- 
dine, 2,4-diamino-6-hydroxypyrimidine, 2,4,6-triaminopyrimidine, 2-amino-4-methylpyrimidine. 2-amino- 
4,6-dtmethylpyrimidine, 2-amino-5-nitro pyrimidine, 4-aminopyrimkJine, 4,5*diaminopyrimidine. 4,5-diamino-6-hy- 
droxy pyrimidine, pyrazineamide, aminopyrazine, 3-aminopyrazine E-2-cartx)xylic add, 4-(2-aminoethyl)morpho- 
line. N-(3-aminopropyl)morpholine, nicotineamide N-oxide, 3-amino-2-chloro pyridine, 5-amino-2-chloropyridine, 
5-amino-2-methoxypyridme, S-hydroxypicolineamide, 2-aminopyridine, 2-amino-3-nitropyridine, 2-amino-3-hy- 
droxy pyridine, 2-aminonicotinic acid, 2,3-diaminopyridine, 2-amino-3-methylpyridine, 2-amino-4-methylpyridine, 
2-amino-4.6-dimethylpyridine, 2-amino-5-chloropyridine, 2-amino-5-nttropyridine, 6-aminonicottnic add. 6-ami- 
nonicotinamide,2-amino-5-methylpyridine,2.6-diaminopyridine,2-amino-6-methylpyridine.6-methylnicotinamide, 
2-(aminomethyl)pyridine. 2-(2-aminoethyl)pyridine, nicotinamide, thio nicotinamide, 3-aminopyridine, 3,4-diami- 
nopyridine, 3-(aminomethyl)pyridine, isonicotinamide, 4-aminopyridine, 4-(aminomethyl)pyridine, 3-amino- 
1,2,4-triazine, 3-amino -5,6-dimethyl-1,2,4-triazine. 1-(2-aminoethyl)piperidine, 3-aminoquinoline. 5-aminoquino- 
line, 6-aminoquinoline, 8-aminoquinoline, 5-aminoisoquinoline, nitroguanidine. cyanamtde, thiosemicart)azide, an- 
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iHne, 2-amlnoben2onitril. 2-fluoro aninne, 2,4-cimuoroaniBne, 2.4,5-trifluoroaninne, 2,4,6-trifluoroaninne. 2.5-dif- 
luoro anifine. 2-fluoro-5-methylaniline, 2.8Klifluoroaninne, 2-chloroaniline. 2-chloro-4-methylaniline, 2-chloro- 
5-methylaniline, 2-chIoro-€-methylaniline, O-nitroaniline. anisidine, O-phenetidine. 2-aminophenol. 6-amino-m- 
cresol, 2-am]no-4-chlorophenol, 2-amino-4-methylphenol, 2-aminothiophenol, 2-(methylthio)aniline, anthranilic 
acid. 2-aminoacetophenone, 2HsopropenylaniHne, 2-isopropylanirme, oishenylenediamine, 3.4-diarninotoluenG, 
4.5-dimethyl-l ;2-phenylenediamine. o-toluidine, 2,3^methylaniline, 4-methoxy-2-methylaninne. 2.4-dimethyl- 
aniline. 2.4,6-tri methylaniline, 2.5^methylaniline, 2HSopropyl6-methylaniIine. 2.6-dimethylaniOne, 2-aminobenzyl 
alcohol. 2-ethylaniline. 2-ethyl-6-methylaniIlne, 2,6-diethylaninne. 2-aminophenetyl alcohol, S-aminobenzonitril. 

3- fluoroaniline, 3-fluoro-o-anisidine, 3-fIuoro-2-methylaniline, 3.4-difluoroaninne, 3-fluoro-4-methylaniline, 3.5-dif- 
luoro aniline, 5-fluoro-2-niethytaniBne, 3-chlaroaniline. 3-chloro-2-methylaninne.3-chloro-4-fluoroaninne, 3-chloro- 

4- nrrethylaniBne. 5-chloro-2-methylanirme, m-nitroaninne, m-anisidine, m-phenetidine. 3-aminophenol, 3-amino -o- 
cresol, 3-aminothiophenol, 3-(methylthio)aniline. 3-aminobenzoic acid, 3-aminoacetophenone. 3-(1 -hydroxy ethyl) 
aniline, m-phenylenediamine, 2,6-diaminotoluene, 2,4-diaminotoluene. m-toluidine, 3.4-dimethylanirine, 
3.5-dimethylaniline. 2-methoxy-5-methylanirme, 3-aminobenzyl alcohol. 3-ethylaniline, 4-aminobenzonitril, 4-fliJor- 
oaniline, 4-fluoro-2-methylaniline, 4-chloroaniline, 4-chloro-2-methylaninne. p-nitroaniline. N,N-dimethylp- 
phenylenediamine , p-anisidine, p-phenetidine, 4-aminophenol, 4-amino-m-cresol. 4-amino-2,5-dimethylphenol, 

4- amino-o-cresol, 4-aminothiophenol. 4-(methylthlo)aniline, 4-aminobenzoic acid. 4-aminoacetophenone, 4-tert- 
butylaniline, 4-isopropylaniline, p-phenylenediamine, p-toluidine. 4-aminophenylacetonitrile, 4-ethy1aniline, 4-ami- 
nophenetyl alcohol, 4-propylaniline, 4-N-butylanirme, formamide. hydroxyurea, phenylurea, cyanoacetylurea, 
methylurea, ethylurea, allylurea. N-butylurea. N,N-dimethylurea, 1 ,1 -diethylurea, phenylcarbamate. tert-butylcar- 
bamate, melhylcarbamate, ethylcarbamate. butylcarbamate. benzamide, 2-fluorobenzamide, salicylamide, 2-ami- 
nobenzamide, O-toluamide, 3-fluorobenzamide, S-aminobenzamide. m-toluamide.4-fluorobenzamide. 4-hydroxy- 
benzamide. 4-aminobenzamide, p-toluamide. ethyl oxamate, oxamide, 2,2,2-trifluoroacetamide. trimethylaceta- 
mide, 2,2-dichloroacetamide. 2-chloropropioneamide, lactamde. methacrylamide, isobutylamide, urea, acetamide, 
cyanoacetamide, 2-bromoacetamide, fluoroacetamide, 2-chloro acetamide, N-acetylgtycineamide, acrylic amide, 
cinnamamlde, malonamide, propioneamide, 3-chIoropropioneamide, 2-aminolsobutanoic add, tert-utylamine, 
2-amino-2-methyl-1-propanol, tert-octylamine. 1 ,2-diamino-2-methylpropane, tert-amyl amine. 1,1-diethytpropar- 
gylamine. thiobenzamide. (R)-(-)-2-phenylglycinoI, thiourea. DL- a-methylbenzylamine, thioacetamide. 3-aminoc- 
rotonitril, methyl 3-aminocrotonate. ethyl 3-aminocrotonate. D-alanine, 1 ,2-dimethylpropylamine, isopropylamine. 
2-amino-1-methoxypropane. DL-2-amino-1-propanol, ethyl 3-amino butylate, DL-p-amino -n-butanoic add, 
1 ,3-dimethylbutylamine, 1 ,2-diaminopropane, 1-methyl-3-phenylpropylamine, 2-amino-6-methylheptane, DL- 
2-amino butanoic acid, sec-butylamine , {+A)-2-amino -1-butanol. 3-amino pentane, D-norvaline, D-norleudne, 
2-aminoheptane, 2-aminooctane, methylamine, benzylamine, 2-fluorobenzylamine, 2-chlorobenzylamine. 2-meth- 
oxybenzylamine. 2-methylbenzylamine, S-fluorobenzyl amine. 3-methoxybenzylamine. 3-methylbenzylamine, m- 
xylylenediamine, 4-fluoroben2ylamine, 4-chlorobenzylamine, 4-methoxybenzylamine. 4-methylbenzyl amine, gly- 
dne, 2.2,2-triftuoroethyl amine, amlnoacetoakJehyde dimethyl acetal, amino acetoaldehyde diethyl acetal, 2-ami- 
no- 1 -phenylethanol, DL-isoserine, 1 -amino-2-propanol, 3-amino-1 ,2-propanediol, DL-4-amino-3-hydroxyt>utanoic 
acid, 1 ,3-diamino-2-hydroxypropane. 2-phenylpropylamine. DL-3-aminoisobutanoic acid, isobutylamine. 2-meth- 
ylbutylamine, 2-ethylhexylamine, ethylamine, N-phenylethylenediamine. N -acetyl ethylenediamine, N-isopropyl- 
ethylenediamine, N-methylethylenediamine, N-ethylethylenediamine. 2-(2-aminoethylamlno)ethanol. diethylene- 
diamine, N-(n-propyl)ethylenediamine. N.N-dimethylethylenediamine, N.N-diethylethylenediamine. tris(2-aminoe- 
thyl)amine, 2-methoxyethylamine, 2-{2-aminoethoxy)ethanol, ethanolamine, phenetylamine, thyramine, 2-(4-ami- 
nophenyl) ethylamine, 2-{p-tri l)ethylamine, taurine, propargylamine, allylamine, p-alanine, 3.3-dimethylbuty1amine, 
isoamylamine. ethylenediamine, propylamine, N-isopropyl-1 .3-propanediamine, N-methyl-1,3-propanediamine. 
N-(2-aminoethyl)-1 .3-propanediamlne, N-propyl-1 ,3-propanediamine, 3,3*-diaminodipropylamine, N.N-dimethyl- 
1 ,3-propanediamine, N.N-bis(3-aminopropyl)methylamine, N.N-dtethyl-1 ,3-propanediamine, 3-lsopropoxypro- 
pylamine, 3-ethoxypropylamine, 3-amino -1-propanol, 3-phenylpropylamine, 4-aminobutanoic add. 1 .3-diamino- 
propane, 4-amino -1-butanol, 4-phenylbutylamine. 5-aminovalerianic add. 1 ,4-diaminobutane. N-amylamine, 

5- amino-1-pentanol, 6-aminocaproic add, 1 ,5-diaminopentane, hexylamine, 6-amino-1-haxanol. 7-aminohepta- 
noic add, 1 ,6-hexandiamine, n-heptylamine, 1 ,7-diaminoheptane, octylamine, 1 ,8-diaminooctane, nonylamine. cy- 
clohexane carboamide, 2,2-d]methyl-1.3-propanediamine, 2-n-propylaniiine, DL-2-amino-1-pentanol, DL-2-ami- 
no-1-haxanol, 1-(3-aminopropyl)imidazote, p-xylylenediamine, 1 -amino cydopropane-1-carboxylic acid, cyan- 
othioaoetamide. 2.4-difluorobenzylamine. 2.5-difluorobenzylamine. 2,6-difluorobenzytamine, 3,4-difluoroben- 
zylamine, 2-methyl-3-thiosemicarba2ide, 5-amino-2-methoxyphenol. 4-sec-butylaniline. 2.3<lifluoroaniline. thi- 
ophene-2-carboamide, 1-amino-1-cyclopentanemethanol, 3-methyladenine, 1-methyladenine, 4-chloro-2-fluoro- 
aniline, 5-amino-1 -ethyl pyrazole, 2,3-diaminotoluene, butylamine,4-chloro-o-phenylenediamine. 1-(trimethylsilyl- 
methyl)urea, 2,3,4-trifiuoro aniline. 2-(1-cyclohexanyl)ethylamine, 3-amino-2-butenethioamide. 2A6-lrifluoro an- 
iline. 1.5-diamino-2-methyIpentane. amidinothiourea, 3-ethynylaniline. N,N-bts(2-hydroxyethyl)ethylenediamine, 
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3-methoxypropylaniine, 4-ammostyrene, 2-amino-6-fluorobenzonitrile, 3-amino-5-hydroxypyrazole, 2,4-dianiino- 
6-methyl-1,3,5-triazine, pyridine-2-carboamide, 1 -aminoisoquinoline, 4-chloro-1,3i)heny1enediamine, 2-chloro 
ethylcarbamate, amide fumarate, acetoacatamide, N-N-butylethylenediamlne, 3-butoxypropylamine. cyclopro- 
panemethylamine. 5-aminoindazole, 2»4-diamino pyrimidine, a -ethylbenzylamine, 3-aminoisoxazole. chlorodif- 
luoroacetamlde, 1.8-diamino-3,6-dioxaoctane, 2-sec-butylaniline, 3-chlorobenzylamine, 2-f1uoro-4-methytaniGne, 
1-(4-fluorophenyl)ethylamine, 4-aminophthalonitrile, adenine, 2-chloro-4-fluoroaniline, semicarbazide, (R)-(-)- 

1- cyclohexylethylamine, 5-amino-o-cresol, N,N,2^-tetramethyl-1,3-propanedianriine, 2,2-diethoxyacetamide, 
3-amino-5.5-dimethyl-2-cyctohexane-1-one, propylcarbamate. glycolamide, 2-amlno-1 .3-propanediol, Ihiophene- 

2- ethylaniine, 2,5-di methyl- 1,4-phenylenediamine. 2-amino-4-methoxy-6-methyH,3,5-tria2ine, 2-phenoxyethyl- 
amine, 4-amino-2-mercaptopyrimidine. creatinine, 2-amino-4-methoxy-€-methylpyrimidine, 3,5-difluoroben- 
zylamine. {1R,2R)-(-)-i^-diaminocyclohexane, (1S,2S)-{+)-1^-diaminocyclohexan, D-asparatic add, DL-as- 
paratic add, DL-teudne. D-leudne, L-honrK)serine, DL-methionine, L- methionine. DL-allylgtycine, D-glutamicadd, 
L-leudnol, DL-threonine. ds-1 ,2-diamlno cyclohexane.trans-1,2-cyclohexanediamine, L-tert-!eudne, D-valine. L- 
valine. D-iso leudne. L-isoleucine, DL-serine, L-serine, L-allo-threonine. D-threonine. L-threonine, L- valinol, D- 
valinol. L-cysteine, DL-cydoserine, L-cydoserine, L-asparagine. (S)-(+)-2-phenylglydnol, (R)-(+)-l-phenylethyl- 
amine, L-(-)-a-methylben2ylamine, DL-alanine, L-alanine, L-alaninol, D-alaninol. D-(-)-2-aminobutanoic add, L- 
a-amino -n-butanoic add, (R)-H-2-aminobutane, (S)-(+)-2-aminobutane, (S)-(+)-2-amino-1-butanol, (R)-(-)- 
2-amino-1-butanol, DL-norvaline. L-norvafine, DL-norleucine. L-norleudne, {R)-(-)-1 -amino -2-propanol, (S)-(+)- 

1- amino-2-propanol. (S)-(-)-2-methylbutylamine, DL-lysine. L-lysine. DL-tert-leudne, (S)-(+)-1 -cydohexylethyl- 
amine, ethyl thiooxamate, 2-amino-5-methylbenzyl alcohol. 2-amino-3-methylbenzyl alcohol, 3-amino-2-methyl- 
benzyl alcohol. 3-fluoro-4-methoxyaniline. 3-amino-4-methylben2yl alcohol, 5-methoxy-2-methylaniline. 2-amino- 
m-cresol, trans-1,4-diaminocyclohexan, 3-amino-5-methylpyrazole, 2,3-diamlnophenol, 1-piperidinecarboamide, 
6-amino-1 -methyluradi, 3-f luorophenetylamine, 2-aminobenzylamine, 2-methoxy-6-methylaniline, 2-f luoro 
phenetylamine, 4-aminobenzylamine, 1-acetylguanidine, D-homoserine, 2-amino-5-methylthia2ole. maleamine 
acid. (S)-(+)-tetrahydrofurfurylamine. 2-aminoben2yl cyanide, 4-amino-2-chlorophenol. 2-amino-4,5-dicyanoimi- 
dazole, 4-amino-6-methoxypyrimidine. 2-tei1-butylaniline, 2-(4-fIuorophenyl)ethylamine, 1,3-diamino pentane. 

2- amino-1-methylbenzimida2ole, 5-methylfurfurylamine. (R)-(+)-1-(p-tri l)ethylamine. (SH-)-1-(p-tril)ethylamine. 

3- amino-1,2.4-triazole-5-carboxylic add, muscimol, 4-ethynlaniline, 2-amino-4-methylbenzonitril, 2-amino- 
5-methyfthio-1 .3.4-thiadiazole, 1 -(aminocarbonyl)-l -cyclopropanecarboxylic add. ds-4-aminocyclohexan carbox- 
ylic add, (S)-(+)-2-(aminomethyl)pyrrortdine. 5-amino-4-nitroimidazole. 3-amino-1-propanolvinyl aether, thioethyl- 
ene diamine, isopropyldiethylene triamine. L-tert-leudnol, N-methyl-1 .2-phenylenediamine, {RH-)-tetrahydrofur- 
furylamine, L-(-)-laclamide, (R)-(+)- lactamide, (S)-(+)-2,2-dimethylcydopropanecarboamide, (1S,2R)-H-ds- 

1- amino-2-indanol, (1R,2S)-(+)-ds-1-amino-2-indanol. (R)-(-)-1-amindndane. (S)-(+)-1-aminoindane. (R)-2-phe- 
nyl-1-propylamine. (S)-2-phenyl-1 -propylamine, D-methioninol. (R)-2-amino-1-phenylethanol, 2-amino-4.5^ime- 
thyl-3-furancarbonitrile, N-hexylethylenediamine, (S)-(-)-4-amino-2-hydroxybutanoic add, (S)-3-amino-l,2-pro- 
panediol, (R)-3-amino-1.2-propanediol, 4-amlnoindole. (R)-(-)-tert-leudnol and 2-amino-5-fluoropyridine. 
compound of the formula : R^^ CHO 

formaldehyde, ethyl 2-formyl-1-cyclopropanecarboxylate. cyclohexancarboaldehyde, 1 ,2.3.6-tetrahydroben- 
zaldehyde, 1-methylpyrrole-2-carboaldehyde, furfural, 5-nitro-2-furaldehyde. 5-methylfurfural, 5-hydroxymethyl- 

2- furaldehyde, 3-(2-furyl)acrolein. benzaldehyde, 2-fluorobenzaldehyde. 2-chloro benzaldehyde. o-anise alde- 
hyde, salicyl aldehyde, 3-fluoro-2-hydroxybenzaldehyde. 2.3-dihydroxybenzaldehyde, 2,5-dihydroxybenzalde- 
hyde. o-naphthal aldehyde, o-tol aldehyde. 2,4-dimethylbenzaldehyde, mesitaldehyde, 2.5-dimethylbenzalde- 
hyde, 3-cyanobenzaldehyde. 3-fluorobenzaldehyde, 3-chlorobenzaldehyde, S-methoxybenzaWehyde, 3-hydroxy- 
benzaldehyde, 3,4-dihydroxybenzaldehyde. isonaphthalaWehyde. m-tolaldehyde. 4-cyanoben2aldehyde, 4-fluor- 
obenzaldehyde, 4-chlorobenzaldehyde, 4-dimethylaminobenzaldehyde, p-anisealdehyde. imidazole-2-carboalde- 
hyde, pyrrcle-2-cartx)aldehyde. 2-thiophenecarboaldehyde. 3-methylthiophene-2-carboaldehyde, 5-methyl-2-thi- 
ophenecarboaldehyde, 3-thiophenecarboaldehyde, indole-3-carboaldehyde, 2-pyridinecarboaldehyde. 6-methyl- 
2-pyridinecarboaldehyde. 3-pyridinecarboaldehyde, 4-pyrldlnecarboaldehyde, 4-hydroxybenzaldehyde. terenaph- 
thalaldehyde, cuminaldehyde. p-tolaWehyde. 4-ethyl benzaldehyde. glyoxal, glyoxylic add. methyl glyoxal, trimeth- 
ylacetoaldehyde. D-{-)-erythrose, 2-phenylpropiona!dehyde, methacrolein, 3-ethoxymethacrolein. alpha-methyl- 
dnnamaldehyde, trans-2-methyl-2-butenal. 2-methyl-2-pentenal. isobutylaldehyde, 2,6-dimethyl-5-hepten-1-ol, 
2-methylbutylaldehyde. 2-ethylbutylaldehyde, 2-methylpentanal. 2-ethylhaxanal. acetoaWehyde, chloro acetoal- 
dehyde, phenylacetoaldehyde, phenylpropargyl aldehyde, acrolein, 3-(dimethylamino) acrolein, trans-dnnamal- 
dehyde. crotonaWehyde, 2,4-haxadienal, trans,trans-2,4-heptadienal, trans,trans-2,4-nonadienal, trans-2-hex- 
anal. trans-2.cis-6-nonadien-1-aI. trans-2-heptenal, trans-2-octanal. trans-2-nonenal, isovaleralaldehyde, propi- 
onaldehyde, 3-phenylpropionaldehyde. 3-(methylthio)propionaldehyde. butylaldehyde, glutaralaWehyde, valeral- 
dehyde, haxanal. heptalaldehyde, octanal, nonanal, trans-2-pentenal, 2,4-dimethyl-2,6-heptadienal, 2,6-pyridin- 
edicarboaldehyde. 2-ethylacrolein. 3-methyl-2-butenal, 2,3-difluorobenzaldehyde, 2.6^ifluorobenzaldehyde. 
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2.4-difluoroben2aWehyde. 2,5-difluorob8n2aldehyde. 3,4KJinuorobenzaldehyde, 3.5-difluorobenzaUehyde. 

3- furatdehyde, 3,5,5-trimethylhaxanal, 3-phenylbutylaIdehyde. 2^-dimelhyM-penlenal. 2,4-dihydroxybenzalde- 
hyde, cyclopropanecarboaldehyde, 4-hydroxy-3-methylbenzaldehyde. ben2o[bIfuran-2-carboaldehyd8. 3,5-dihy- 
droxybenzaldehyde,3,4-dimethylbenza!dehyde. 2-cyanoben2aldehyde. 5-€thyl-2-furaldehyde, 2-hydroxy-3-melh- 
ylbenzaldehyde, 3,3-dimethylbiJtylaldehyde, 5-ch!oro-2-thiophenecarboaldehyde, 3,4-dihydro-2H-pyrane-2-car-. 
boaldehyde, D-glyceroaldehyde, DL-glyceroaldehyde, 3-fluoro-2-methylben2aldehyde, 3-dimethylamino-2-me- 
thyl-2-propena!, 3,5-dimethyIben2aldehyde, 4,5-dimethyl-2-furancarboaldehyde, 4-vinylben2aldehyde, 
2,6-dimeflhylbenzaldehyde, 2-octanal. dimethoxyaoetoaldehyde, 2-deoxy-D-ribose. 2-formyl thiazole. 5-ethyl- 
2-thiophenecarboaldehyde. glyoxyBc add. 4-pyridlnecarboaldehyde-N-oxide, 5-norbornene-2-carboaldehyde, 

4- formynmida2ole. 5-methylimldazole-4-carboaldehyde, 5-formyluradl. 2;3-thiophenedicarboaldehyde, thi- 
ophene-2.5Kjlcarboaldehyd8. 2,3-o-lsopropynden©-l>glyoeroaldehyde, 2-hydroxy-5-methylben2aldehyd8, 1-cy- 
dohexane-1-carboaldehyde, 2,3-dimethylbenzaldehyde. l-methyl-2Hmida20lecarboaldehyde. vinylbenzalde- 
hyde, 4-fluoro -3-methylbenzaldehyde, 3-fluoro-4-methylbenzaldehyde, tetrahydrof ran-3-carboaldehyde, 2-fluoro- 

5- fomiyl benzonitrile, indole-5-carboaldehyde. 4-acetyIbenzaldehyde, 3-vinylbenzaldehyde and 2-fluoro-5-meth- 
ylbenzaldehyde. 

( 1 1 5) A process for preparing a compound of the formula ) of above (1 1 0), wherein the compound of formula 
(K) is 4-[5-{4-fluorobenzyl)fran-2-ylI-2-hydroxy-4-oxo-2-butenoic add alkyi ester and compounds shown of the for- 
mula: R5NH2 and R^® CH O are each selected from the groups of above (114). 

(116) A compound of formula (III-1) prepared by the porcess of any one of above (110) to (114). 

(11 7) A compound of formula (III-1) prepared by the porcess of (115). 

( 1 1 8) A library of compounds prepared by the process of above (1 1 5). 

(11 9) A pharmaceutical composition comprising as an effective ingredient a compound of above (117). 

(120) A pharmaceutical composition as an integrase inhibitor comprising as an effective ingredient a compound 
of above (117). 

[0012] The present invntion is explained in detail below. 
Characteristics of a compound of the formula (I) : 



(wherein, RC.RD.Y^ and R* are the same as defined above) includes the followings: 

1 ) and R^ taken together with the neighboring carbon atoms may form a ring, and the ring may be a condensed 
ring, 

2 ) Y is hydroxy, mercapto or amino, 

3) Z is O, S or NH, 

4) R^ is shown by the formula : 





(wherein, C ring is the same as defined above) or the formula: 
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(wherein, X and R° are the same as defined above), 

5) C ring is N-containing aromatic heterocycie, wherein at least one atom neighk)oring to the atom at the bonding- 
position is N atom, 

6) Xis O.Sor NH, 

7) R° is a substituent selected from substitution group A, 

8) at least one of the ring formed by and R°. C ring or is substituted with a group of the formula: -T -2^- 
2? -R^ (wherein. 2^ and are each independently a bond, optionally substituted alkylene or optionally substituted 
alkenylene ; 2? is a bond, optionally substituted alkylene, optionally substituted alkenylene, -CH(OH)-,-S-. -SO-, 
-SO2-. -SO2NR2-. -NR2S02-. -0-, -NR^, -NR2CO-, -CONR^-. -C(= O)- -0-C(=0) or -CO ; R2 is hydrogen, 
optionally substituted alkyi, optionally substituted alkenyl, optionally substituted aryl or optionally substituted 
heteroaryl ; R^ is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyi, 
optionally sut)stituted cycloalkenyl or optionally substituted heterocycle), 

9) the ring formed by R^ and R°, C ring or R^ is optionally substituted with a non-interfering substituent at any 
possitk)n other than that where the group of - 2^-22 - 2 3-Ri (wherein, 2^ 2^, 2^ and R^ is the same as defined 
above) locates, 

1 0 ) substitution groupA consists of : hydrogen, halogen, alkoxycarbonyi. carboxy. alkyi, alkoxy, alkoxyalkyi, nitro, 
hydroxy, alkenyl, alkynyl, alkylsulfonyl, optionally substituted amino, alkylthio, atkylthioalkyi, haloalkyi, haloalkoxy, 
hatoalkoxyalkyl. optionally substituted cycloalkyi, optionally substituted cycloalkenyl, optionally substituted hete- 
rocycle, nitroso, azide, amidino, guanidino, cyano, isocyano, mercapto, optionally substituted carbamoyl, sulfa- 
moyl, sulfoamino, formyl, alkylcarbonyl, alkyi carbonyloxy, hydrazine, morpholino, optionally substituted aryl, op- 
tionally substituted heteroaryl, optionally substituted aralkyt, optionally sut>stituted heteroaryl alkyt. optionally sub- 
stituted aryloxy, optionally substituted heteroaryloxy, optionally substituted arylthio, optionally substituted heter- 
oarylthio, optionally substituted aralkyloxy, optionally substituted heteroarylalkyloxy, optionally substituted ar- 
alkylthio, optionally substituted heteroaryl alkylthio . optionally substituted aryl oxyalkyi , optionally substituted het- 
eroaryl oxyalkyi , optionally substituted aryl thioalkyi . optionally substituted heteroaryl thioalkyi , optionally substi- 
tuted arylsulfonyl, optionally substituted heteroarylsulfonyl, optionally substituted aralkylsulfonyl and optionally 
substituted heteroarylalkytsulfonyl, 

[0013] The ring formed by and PP includes a 4 - to 9-membered carbocycle or heterocycle, which may be con- 
densed with the other ring (e.g., 4 - to 9 -membered carbocycle or heterocycle, or a condensed ring thereof). Preferred 
is a 5 - to 7-membered cariaocycle or heterocycle, more preferred is 5 - or 6 -membered carbocycle or heterocycle, 
and their condensed ring with the other ring (e.g., 5 - or 6 -membered cartrocycle or heterocycle). Further preferred 
rings formed by R^ and R^ are the following cases. The heteroaryl used below refers to a ring containing 1 to 4 hetero 
atom(s) (O, O or S). 

1 ) The ring is 5 - or 6 -membered one which may contain a hetero atom(s), 

2 ) The ring is 5 - or 6 -membered heterocycle containing a hetero atom(s), 

3) The ring is 5 - or 6 -membered heterocycle which may contain O and/or N atom. 

4) The ring is 5 - or 6 -meml)ered heterocycle which contains O and/or N atom, 

5) The ring is 5 - or 6 -membered heterocycle which contains N atom. 

6 ) The ring is 5 - or 6 -membered heterocycle which contains O atom, 

7) The ring is 5 -membered heterocycle which contains N atom, 

8) The ring is 6 -membered heterocycle which contains O atom, 

9) The ring is 6 -membered carbocycle, and 

1 0) The ring is one of above 1) to 9) which is condensed with the other ring. 1 0 ) The ring is heterocycle which 
consists of the ring of above 1 ) to 9 ) condensed with a benzene ring. 

[0014] Examples of the ring fomied by R^ and R^ include the followings: 
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(wherein. Z is the same as above (1 )) 

[001 5] Among the above, preferred are the folloings: 

1 ) The ring is 5 -membered N-containing heterocycle, 

2 ) The ring is 6-membered O-containing heterocycle. 

3) The ring is 6-membered N-containing heterocycle, 

4) The ring is 6-membered O-containing heterocycle condensed with benzene ring, and 

5) The ring is 6-membered N-containing heterocycle condensed with benzene ring, 

[0016] Further prferred rings are shown below 



[0017] The ring formed by RC and RD may be substituted, at any subsWutable position of C atom or N atom con- 
structing the ring, with a group of the formula: - 2^ - Z2 - -R^ (wherein, Z^. Z2 , Z^ and Ri are the same as defined 
above.) or a non-interfering substituent. 

[001 8] The compound of the formula (I) is characterized in that at least one of the ring formed by RC and RD, C ring 
and RB is substituted with a group of the formula:.Z^-Z2-Z3-Ri (wherein, Z\Z^,Z^ and R^ are the same as defined 
at)ove.). 

[0019] Examples of the formula: -Z1-Z2-Z3.R1 (wherein. Z\ Z2. Z3. and Ri are the same as defined above.) include 
-R\ - C H 2-R\ -C H = C H -R\ -C H(OH)-R\-S -R\ - SO-Ri. -S02-R\ -SOzNH-Ri. -NHSOs-R^^^i -NH-R^ -NH- 
CO-R1. -C0NH-R1. -C(=0)-0-Ri. -O-C(=0)-Ri, -CO-Ri, -C2H4.RI. -CH=CH-CH2-Ri , -CH(0 Hj-CHg-Ri -S-CHg-Ri 
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-S(>CH2-R\ -S02-CH2-R\ -S02NH-CH2-R^ -NH S02-CH2-R\ -O-CHg-RS -NH-CH2-R\ -NHCOCHg-R^, 
-CONH-CH2-R^-C(=0)-0-CH2-R^ -0-C(=0)-CH2-R\ -CC>CH2-R\ -CH=CH-CH=CH-R^-CH=CH-CH(OH)-R^ 
-CH=CH-S-R\ -CH=CH-SO-Ri, -CH=CH-S02-R^ -CH«CH-S02NH-Ri, -CH=CH.NHS02-R\ -CH=CHO-R\ 
-CH=CI+N H-B\ -CH=CH-NHCO-R\ -CH=CH-CONH-Ri. -CH=CH-C(=0)-0-R\ -C H=CH-O-C(=0)-R\ 
-CH=CH-CO-R\ •CH2-CH=CH-R\ -CH2-CH(0H).RS -CH2-S-R\ -CH2-S0-R\ -CH2-S02-R^ -CHg-SOgNH-Rl, 
-CH2-NHSp2-R\ -CH20R\ -CH2-NH-R\ -CH2-NHC0-R\ -CH2-CX)NH-R\ .CH2-C(^)-0 -R\ -CH2-0-C(=^)-R\ 
-CHa-CO-R^ , -CH(OH)-CH=CH-Ri , -S-CH=CH-R^ ,.SO-CH=CH-R^ . -S02-CH=CH-Ri . -SOzNH-CH^CH-Ri . 
-NHS02-CH= CH-R\ -0-CH=CH-Rl. -NH-CH=CH-R^ -NHCO-CH=CH-R\ -CONH-CH =CH-Ri, -C(=0) 
-0-CH=CH-R\ -(>C(=0)-CH=CH-R\ -CO-CH=CH-RirC3Hs-R\ -CH2-CH=CH-CH2-R\ -CH2-CH(OH)-CH2-R\ 
-CH2-S-CH2-R\ -CHg-SO-CHg-Ri. -CH2-S02-CH2-R\ -CH2-S02NH-CH2-R\ -CHg-NHS O2-CH2-RI. -CH2-O-CH2- 
R^ -CH2-NH-CH2-R\ -CH2-NHCO-CH2-R\-CH 2-C0NH-CH2-R^-CH2-C(=0)-OCH2•R^ -CHg-O-CC^Oj-CHg-R^ 
-CH2-C OCH2-R\ -C2H4-CH=CH-R\ -CH2-CH=CH-CH=:CH-R\ -CH2-CH(0H)-CH=CH-Ri, -CH2-S-CH=CH-R\ 
-CH2-SO-CH=CH-R\ -CHg-SOg-CH^ CH-Ri. -CH2-S02NH.CH=CH-Ri, -CH2-NHS02-CH=CH-R\ -CHg-O-C 
H=CH-R\ -CH2-NH-CH=CH-R^ -CH2-NHC0-CH=CH-R\ -CH2-CONH -CH=CH-R\ -CH2-C(=0)-0-CH=CH-R\ 
-CH2-0-C(=0)-CH=CH-R\ -C H2-CO-CH=CH-R\ -CH=CH-C2H4-Ri . -CH=CH-CH=CH-CH2-R\ -^H =CH-CH(OH) 
-CH2-R\ -CH=CH-S-CH2-R\ -CH=CH-S0-CH2-R\ -CH= CH-SO^-CH2-R^ -CH^OH-SOgNH-CHa-R^ 
-CH=CH-NHS02-CH2-R^ ^-CH^CH-O-CHg-R^ , -CH=CH-NH-CH2-R^ ,-CH=CH-NHCO-CH2-R^ .-CH =CH-C0NH-CH2- 
Ri. -CH=CH-C(=0)-0-CH2-R\ -CH=CH-0-C(=0)-C H^-H^^^^ - CH = CH - CO - CHg-R^ (wherein. Ri is optionally 
substituted aryl. optionally substituted heteroaryl, optionally substituted cycloalkyi, optionally substituted cycloalkenyl. 
or optionally substituted heterocycle). 

[0020] Preferable examples of - -Z^-Z^-R^ (wherein, Z"" , Z2, Z^, and R^ are the same as defined above.) are shown 
below. 

1 ) Z^ and Z3 are bonds, 

2 ) Z^ and Z3 are bonds, Z^ is a bond, - C O % - O -. - S - S or lower alkylene (esp.. - C H2-.-(C H2)2-). 

3) Zi and Z^ are bonds, is a bond, - CO - O -, - S - SO2 or lower alkylene (esp.. -CH2 -,-(CH2)2-). is 
optionally substituted aryl or optionally substituted heteroaryl, 

4) Z^ and Z3 are bonds, ZZ is - SO2 - CH2 or - C2H4 R^ is optionally substituted aryl (esp., phenyl), 

5) Z^ is a bond or alkylene. Z^ is a bond, Z^ is optionally substituted alkylene. alkenylene or - 0-, R^ is optionally 
substituted aryl, optionally substituted heteroaryl or optionally substituted cycloalkyi. 

6) Z^ is a bond or alkylene. 

7) Z^ is a bond, 

8) Z^ is a bond, alkylene. - SO2 or -0-, 

9) Z^ is a bond, alkylene or - 0-. 

10) Z^ is alkylene or -O-. 

11 ) Z^ is a bond or alkylene, 

12) Ri is optionally substituted cycloalkyi, optionally substituted aryl or optionally substituted heteroaryl, 

13) R^ is optionally substituted cycloalkyi, optionally substituted cycloalkenyl, optionally substituted heterocycle or 
optionally suk>stituted aryl, 

1 4) Ri is optionally substituted cycloalkyi, optionally substituted aryl, optionally substituted heteroaryl or optionally 
substituted heterocycle, 

15) R^ is optionally substituted aryl, 

16) Z^ and are bonds. Z^ is alkylene. R^ is optionally substituted aryl, 

17) Z^ is a bond or alkylene, Z^ is a bond. 2? is optionally substituted alkylene. alkenylene. - S or - O RMs 
optionally substituted aryl, optionally substituted heteroaryl or optionally substituted cycloalkyi, 

1 8) Z^ and Z^ are each independently a bond or alkylene ; Z^ is a bond or - O - ; R^ is optionally substituted aryl 
or optionally substituted heteroaryl, 

19) Z\ Z^ and are not bonds at the same time, 

20) R^ is phenyl optionally substituted with halogen, Z^ is a bond. 2^ is alkylene or -0-, Z^ is a bond or alkylene. 

21 ) R^ is 4-fluorophenyl, Z^ is a bond, Z2 is alkylene or - O -. Z^ is a bond or alkylene. 

[0021] Examples of the formula: - Z^ - Z^ - Z^ -R^ include phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 
2-chIorophenyl. 3-chlorophenyl. 4-chtorophenyl, 2.4-difluorophenyl, 2.6-dif luorophenyl. 2.5-difluorophenyl. 3.4-difluor- 
ophenyl, 4-methylphenyI. 3-trif!uoromethylphenyl, 4-trifluoromethylphenyl, 4-hydroxyphenyl, 4-methoxyphenyl, 
4-bromophenyl, 4-biphenyl, benzyl, 2-fluoroben2yl, S-fluorobenzyl, 4-ftuorobenzyl, 2-chloroben2yl, 3-chlorobenzy1. 
4-chloroben2yl. 2,4-difluorobenzyl. 2,6-difluorobenzyl, 2.5-difluoroben2yl, 3,4-difluorobenzyl, S.S-difluorobenzyl, 
4-methylbenzyl. 3-trifluoromethylbenzyl, 4-trifluoromethylben2yl, 4-hydroxyben2yl, 4-methoxybenzyl. 4-bromoben2yI. 
4-phenyIben2yl. 2-phenylethyl, 2-(2-fluorophenyl)ethyl. 2-(3-fluorophenyl)ethyl. 2-(4-fluorophenyl)ethyl. 2-(2-chloroph- 
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enyl)ethyl, 2-(3-chlorophenyl)ethyl, 2-{4-chlorophenyl)ethy1, 2-(2,4Klifluorophenyl)ethyl, 2-(2,fr<Jifluorophenyl)ethyl. 
2-(2.5-c!ifluorophenyl)elhyl, 2-(3.4-difluorophenyl)ethyl. 2-(4-methylphenyl)ethyl, 2-(3-trifluoromelhylphenyl)ethyl, 
2-(4-trifluoromethylphenyl)ethyl,2-(4-hydroxyphenyi)ethyl.2-(4-melhoxyphenyl)ethyl,2-(4-bromoph 
phenyl)ethyl, benzenesulfonyl, 2-fluoroben2enesuIfonyl. S-fluorobenzenesulfonyl, 4-fluoroben2enesulfonyl, 2-chlo- 
robenzenesutfonyt, 3-chlorobenzenesulfQnyl, 4-chlorobenzenesulfonyl, 2,4-difluorobenzenesutfonyt. 2,6Klifluoroben- 
zenesulfonyl, 2.5-difluorobenzenesu(fonyl, 3,4<lifluorobenzenesutfonyl. 4-nnethylbenzenesulfonyl, 3-trifluoromethyl- 
benzenesulfonyl, 4-trifluoromethylben2enesulfonyl. 4-hydroxybenzenesulfonyl. 4-methoxyben2enesulfonyl, 4-bro- 
mobenzenesulfonyl. 4-phenylbenzenesulfonyl, phenyllhio, 2-fluorophenylthio, 3-fluorophenylthio, 4-fluorophenylthio. 
2-chlorophenyllhio. 3-chlorophenylthio. 4-ch!orophenyimio. 2.4-clifluorophenylthio. 2.6KJifluorophenyllhio. 2,5-difluor- 
ophenylthio. 3,4-difluorophenyllhio, 4-methylphenylthio. 3-trifluoromethylphenyllhio, 4-trifluoromethylphenylthio, 4-hy- 
droxyphenylthio. 4-methoxyphenylthlo, 4-bromophenylthio, 4-blphenylthio, phenoxy, 2-fluorophenoxy, 3-fluorophe- 
noxy. 4-ffluorophenoxy, 2-chlorophenoxy, 3-chlorophenoxy, 4-chlorophenoxy, 2,4-d»fluorophenoxy. 2,6-difIuorophe- 
noxy. 2.5-difluorophenoxy, 3.4-dif luorophenoxy. 4-methylphenoxy. 3-trifluoromethylphenoxy, 4-trifluoromethylphenoxy, 
4-hydroxy phenoxy. 4-methoxyphenoxy. 4-bromophenoxy. 4-phenylphenoxy, benzoyl, 2-fluorobenzoyl, 3-fluoroben- 
zoyl. 4-fluorobenzoyl, 2-chloroben2oyl. S-chlorobenzoyl. 4-chlorobenzoyl, 2,4-clifluoroben20yl, 2,6-difluoroben2oyl, 
2.&<jifluorobenzoyl, 3,4-difluorobenzoyl, 4-methylbenzoyl, 3-trifluoromethy {benzoyl, 4-trifluoromethylbenzoyl, 4-hy- 
droxybenzoyl, 4-methoxyben2oyl. 4-bramoben2oyl. 4-phenylben2oyl, 2-thienyl, 3-thlenyl, furfuryl. 3-furylmethyl, 
(2-chlorothiophene-3-yl)methyl. 2-picoIyl, 3-picolyl, 4-picolyl, (2-fluoropyridine-3-yl)methyl, (2-fluoropyridine-5-y I) me- 
thyl. (5-fluoropyridine-2-yl)mcthyl. benzyloxy, 4-fluorobenzyloxy, 2-phenylethyloxy. and 2-(4-fluorophenyl)ethyl oxy. 
[0022] A group of the formula : 



(wherein, C ring Is N-containlng aromatic heterocycle wherein at least one atom neighboring to the atom at the bonding- 
position is N atom, the broken line shows the presence or absence of a bond) means heteroaryl wherein at least one 
atom neighboring to the atom at the bonding-position is non-substituted N atom. 

[0023] C ring may contain a hetero atom(s) other than the N atom shown in the above formula. The atoms constituting 
C ring include C. 0, N and S. The bonds constituting C ring include a single bond or double bond. C ring is a monocyclic 
ring or condensed ring (e.g., di- to penta-cydic condensed ring) and preferred is a monocyclic ring or di-cyclic con- 
densed ring, and more preferred is a monocyclic ring. 

[0024] A monocyclic heteroaryl of C ring means 5- to 8-membered heteroaryl wherein one atom neighboring to the 
atom at the bonding-position is non-substituted N atom and which may contain further 1 to 4 of O, S and/or N atom, 
and preferably 5- or 6-membered heteroaryl. The examples include imidazole-2-yl, imidazole-4-yl, pyrazole-3-yl, 
triazoleS-yl. tetrazole-5-yI, oxa2ole-2-yl. oxa2ole-4-yl. isoxazole-3-yI, thiazole-2-yl, thia20le-4-yl, 1 ,3.4-thiadiazole-2-yl, 
1 ,2,4-thiadiazole-5-yl. 1 ,2,4-thiadiazole-3-yl, 1 ,3.4-oxadia2ole-2-yl. 1 ,2.4-oxadia20le-5-yl, 1 ,2.4-oxadiazole-3-yl, isothi- 
azole-a-yl. pyridine-2-yl. pyridazine-3-yl, pyradine-2-yl. pyrimidine-2-yl. pyrimidine-4-yl. and fura2an-3-yl. 
[0025] Preferred is imidazole-2-yl, 1 ,2,4-tria2ole-3-yl, tetrazole-5-yl, oxazole-2-yl. thiazole-2-yl, 1 ,3,4-thiadiazole- 

2- yl, 1 ,2.4-thiadlazole-5-yl, 1 ,2,4-thiadiazole-3-yl, 1,3,4-oxadiazole-2-yl, 1 ,2,4-oxadia2ole-5-yl. 1 ,2,4-oxadia20le-3-yl. 
pyrimidine-2-yl. and pyridine-2-yl. more preferred is pyridine-2-yl, pyrimidine-2-yl. 1 .3.4-oxadia2ole-2-yl. 1 ,2.4-triazole- 

3- yl, and imida20le-2-yl. 

[0026] A condensed heteroaryl of C ring means the above monocyclic heteroaryl which is condensed with 1 to 4 of 
5- to 8-membered aromatic carbocycle and/or with another S- to 8-membered aromatic heterocycle optionally contain- 
ing 1 to 4 of O, S, and/or N atom(s). The aromatic ring to be condensed is preferably 5- or 6-membered one. such as 
benzimidazole-2-yl. benzooxazole-2-yl, quinoxaline-2-yl. cinnoline-3-yl. quina2oline-2-yl. quina2oline-4-yl, quinoline- 
2-yl, phthalazine-t-yl, lsoquinoline-1-yl. isoquinoline-3-yl. purine-2-yl. purine-6-yl, purine-8-yl. pteridine-2-yl, pteridine- 

4- yl, pteridine-6-yl, pteridine-7-yl, and phenantridine-6-yl. Preferred is benzimidazole-2-yl, ben20oxazole-2-yl. qutna- 
zoline-2-yl. purine-2-yl, purine-8-yl, pteridine-2-yl. quinoline-2-yl, isoquinoline-1 -yl, and isoquinoline-3-yl, and more pre- 
ferred is quinoline-2-yl, isoquinoline-1 -y I, and isoquinoline-3-yl. More preferred is of the formula: 
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[0027] C ring may be substituted with a group of the formula: - Z^-Z^-Z^-Ri (wherein, Z i. Z^, and are the same 
as above) or a non-interfering substituent. 

[0028] RVi ( n is an integar more than 0) is R"o or R", R"© means "non-substrated with R"'. and R", means "sub- 
stituted with R"". 

[0029] Preferred compounds of the formula (I) are shown below. 
A compound of the formula (I) : 



z 




(I) 



(wherein, R^ and R° taken together with the neighboring carbon atoms may form 5-to 6-membered heterocycle which 
may contain O and/or N atom and may be condensed with benzene ring; Y is hydroxy, mercapto or amino; Z is 0, S 
or NH; R^ is the formula : 




(wherein, C ring is N-containing aromatic heterocycle. wherein at least one atom neighboring to the atom at the bonding- 
position is N atom, and the broken line shows the presence or absence of a bond) or the formula : 




(wherein, X is O, S or NH; RB is optionally substituted aryl. optionally substituted heteroaryl. optionally substituted 
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cycloalkyt, optionally substituted cycloalkenyl or optionally substituted heterocyde); 

at least one of the ring formed by PP and R"^, C ring or is substituted writh a group of the fonnula; - 2^- 2? - -R^ 
(wherein, 2^ and 2^ are each independently a bond , optionally substituted alkylene or optionally substituted alkenylene; 
22 is a bond, optionally substituted alkylene. optionally substituted alkenylene C H (OH)-.- S -,-SO-.-SP2-,-S02NR2-, 
-NR2S02-,-C>-rNR2-rNR2C(>,-CONR2-,-C(«0)-0-,-0-C(=0) or -CO- ; R2 is hydrogen . optionally substituted alkyi ] 
optionally subsb'tuted alkenyl, optionally substituted aryl or optionally substituted heteroaryl; R^ is optionally substituted 
aryl. optionally substituted heteroaryl. optionally substituted cycloalkyi, optionally substituted cycloalkenyl or optionally 
substituted heterocyde) ; 

the ring formed byR^ and BP, C ring or R^ may be substituted, at any position other than that which is substituted with 
the formula: - 2^-22-2 ^-R^wherein, 2t, 2?, 2^ and R^ are the same as defined above) tocates. with 1 to 3 groups 
selected from hydrogen, a»qrl, aralkyi, cycloalkyi, optionally substituted aryl. alkoxy. alkoxy alkyl. optionally substituted 
amino, hydroxyalkyi, alkenyl. alkoxycartx)nyl alkyl. heteroarylalkyi and hydroxy 

[0030] A compound of the above fonmula (I), wherein the ring formed by R^ and R^ is a 5- or 6-membered heterocyde 
which contains 0 and/or N atom and my be condensed with a benzene ring; Y is hydroxy; 2 is 0; X is O ; the ring formed 
by BP and R^ is substituted, at any possible position other than that which is substituted with a group of the formula: 
-2^-22-2? -R' (wherein, 2\ 22 , 2? and R^ are the same as defined above), with 1 to 3 of substituents selected from 
hydrogen, alkyl, aralkyl. cycloalkyi, optionally substituted aryt. alkoxy, alkoxyalkyi, optionally substituted amino, hy- 
droxyalkyi, alkenyl, alkoxycarbonylalkyi and heteroaryl alkyl, C ring and R^ are each independently substituted with 1 
to 3 of sut>stituents selected from alkyl. amino, halogen and hydroxy. 

[0031] A compound wherein at least one of the ring formed byR^ and R^, C ring or R^ is substituted with a group of 
the formula: -2^-22-23 -R^ (wherein, 2^ is a bond or alkylene ; 22 is alkylene or - O - ; 2^ is a bond or alkylene ; R^ 
is optionally substituted aryl or optionally substituted heteroaryl ). 
[0032] Further preferred compounds are as follows. 

A compound of the formula (l-Q) : Q- 2^ - Z2 - 2^ -Ri (wherein, Z\ Z2 2^ and R^ are the same as above (1) ; Q is a 
group of the formula : 




of the formula : 




of the formula : 
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of the formula : 



of the formula : 



of the formula : 




of the formula : 
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of the formula 





of the formula 



R 0-1 



R 



12 



j) 




of the formula 




of the formula : 
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of the formula : 



of the formula : 



of the formula : 



EP 1 422 218 A1 






45 



of the formula : 



of the formula : 



of the formula : 



of the formula : 
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Y 

of the formula : 



of the formula : 




or of the formula : 




[0033] Furthre preferred are the followings: 
A compound of the formula: 
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A compound of the formula: 




(IV-I) 



(wherein, at least one of and R'^ is a group of the formula : -2^-Z2-Z^-R\ the other is a non-interfering substituent 
or and R^ taken together with the neighboring carbon atoms may form a ring of the formula : 



\ 



\ 



Zi 



R 



A compound of the formula: 
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A compound of the formula: 




(wherein, RE and RF are each independently a non-interfering substituent or taken together with the neighboring carbon 
atoms may form a ring of the formula: 




A compound of the formula: 
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Z 




A compound of the formula: 

Z 




(wherein, and are each independently a non-interfering substituent or taken together with the neighboring cartran 
atoms may form a ring of the formula : 




A compound of the formula: 
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A compound of the formula: 




(wherei n, RE and Ff= are each independently a non-interfering substituent or taken together with the neighboring carbon 
atoms may form a ring of the formula: 



»14 



ill 



A compound of the formula: 




52 



A compound of the formula: 



EP 1422 218 A1 




(wherein, RE and are each independently a non-interfering substituent) A compound of the formula: 

Z 




(wherein, R^ and R"" are each independently a non-interfering substituent) A compound.of the formula: 



(wherein, R^ and R*" are each Independently a non-interfering substituent ) A compound of the formula: 




H 0-1 
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(wherein, and are each independently a non-interfering substituent) A compound of the formula: 



Z 




(wherein, R^ and R^ are each independently a non-interfering substituent) A compound of the formula: 




A compound of the formula: 
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A compound of the formula: 



Z 




(wherein, R'' and are each independently a non-interfering substituent) A compound of the formula: 




(wherein, R^ and R^ are each independently a non-interfering substituent) 
A compound of the formula: 
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Z 




(wherein, and rg are each independently a nonHnlerfering substituent) 
A compound of the formula: 




(wherein, RP and RG are each independently a non-interfering substituent) 
A compound of the formula: 



Z 




(wherein, R® is a non-interfering substituent) 
A compound of the formula: 
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(wherein, is a non-interfering substituent) 

In the above shown compounds, R^. R^ and a group of the formula : -Z^-Z^-Z^-R^are substituents on R^. The definition 

of each symbol is explained below. 

[0034] X is 0. S or NH and preferred is 0, 

[0035] Y is hydroxy, mercapto or amino and preferred is hydroxy, 

[0036] Z is O. 5 or NH and preferred is 0. 

[0037] C ring is N-containing aromatic heterocycle, wherein at least one atom neighboring to the atom at the bonding- 
position is N atom and preferred is optionally substituted pyridine-2-y(. optionally substituted pyrimidine-4-yl or optionally 
substituted 1,3.4-oxadia20le2-yl, 

[0038] R° is a substituent selected from substitution group A and preferred is optionally sut)Stituted aryl, optionally 
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted cycloatkenyl or optionally substituted 
heterocycle, 

[0039] R^ is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally 
substituted cycloalkenyl or optionally substituted heterocycle. 

[0040] Z^ and 2? are each independently a bond, optionally substituted alkylene or optionally substituted alkenylene. 
[0041] Z^ is a bond, optionally substituted alkylene, optionally substituted alkenylene, - C H(OH)-, -S-. -SO-, -SO^-, 
-SO2NR2-, -NR^SOg-. -0-. -NR2-. -NR2CO-. -CON R2-, -C(=0)-0-. -0-C(=0) or -CO-, 

[0042] R^ is hydrogen, optionally substituted alkyi, optionally sut>stituted alkenyl, optionally substituted aryl or op- 
tionally substituted heteroaryl, 
[0043] is -O or -N(-RG)-, 

[0044] R3 to R^^ and R^ are each independently a non-interfering substituent, 
[0045] R® is preferably hydrogen or alkyl. 

[0046] Examples of R^ include a substituent selected from substitution group A. 
substitution group A: 

hydrogen, halogen, alkoxycarbonyl, carboxy, alkyl, alkoxy, alkoxyalkyi, nitro, hydroxy, alkenyl, alkynyl, alkylsul- 
fonyl, optionally substituted amino, alkylthto, alkylthioalkyi, haloalkyi, haloalkoxy, haloalkoxyalkyl, optionally substituted 
cycloalkyl. optionally substituted cycloalkenyl. optionally substituted heterocycle, nitroso, azide, amidino, guanidino, 
cyano, isocyano, mercapto, optionally substituted carbamoyl, sulfamoyl. sulfoamino, formyl, alkylcarbonyl, alkyl carb- 
onyloxy, hydrazine, morpholino, optionally substituted aryl , optionally substituted heteroaryl , optionally substituted 
aralkyi, optionally substituted heteroaryl alkyl , optionally substituted aryloxy, optionally substituted heteroaryloxy, op- 
tionally substituted arylthio, optionally substituted heteroarylthio, optionally substa'tuted aralkyloxy, optionally substituted 
heteroarylalkyloxy, optionally sut>sti'tuted aralkylthio, optionally substituted heteroarylalkytthio. optionally substituted 
aryloxyalkyl. optionally substituted heteroaryloxyalkyi, optionally substituted arylthioalkyi, optionally substituted heter- 
oarylthioalkyl, optionally substituted arylsulfonyl, optionally substituted heteroarylsulfonyl, optionally substituted ar- 
aikylsulfonyl and optionally substituted heteroaryl alkylsulfonyl. 

[0047] Preferred are alkoxycarbonyl, carboxy, alkyl, alkoxy, alkoxyalkyi, hydroxy, alkenyl, alkynyl, alkylsulfonyl, op- 
tionally substituted amino, alkylthio, alkylthioalkyi, haloalkyi, haloalkoxy, haloalkoxyalkyl, optionally substituted cy- 
cloalkyl. optionally substituted cycloalkenyl, optionally substituted heterocycle, alkylcarbonyl, alkyl carbonyloxy, op- 
tionally substituted aryl. optionally substituted heteroaryl. optionally substituted aralkyi, optionally substituted heteroar- 
ylatkyl, optionally substituted aryl oxy, optionally substituted heteroaryl oxy, optionally substituted aryl thio, optionally 
substituted heteroaryl thio, optionally substituted aralkyloxy, optionally substituted heteroaryl alkyl oxy, optionally sub- 
stituted aralkylthio. optionally substituted heteroaryl alkylthio, optionally substituted aryl oxyalkyl, optionally sut>stituted 
heteroaryl oxyalkyl, optionally substituted arylthioalkyi, optionally substituted heteroarylthioalkyl, optionally substitute- 
darylsuifonyl, optionally substituted heteroarylsulfonyl, optionally substituted aralkylsulfonyl, optionally substituted het- 
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eroaryl alkylsulfonyl. More preferred are alkyi, hydroxy, alkoxy. optionally substituted amino, optionally substituted aryl. 
optionally substituted heteroaryl, optionally substituted cycloalkyl. optionally substituted cycloalkeny! or optionally sub^ 
stituted heterocycle. Most preferred are optionally substituted aryl. optionally substrtuted heteroaryl. optionally substi- 
tuted cycloalkyl. optionally substituted cycloalkenyl or optionally substituted heterocyde. 

[0048] Preferable RBof the above formula (III-1). (III-2). (VIM), (VII-2). (Vll-S), (VIM), (VII-5), (VIIH). (IX-1). (X-1). 
(XI-1 ), (XIM ) and (XII 1-1 ) includes optionally substituted cycloalkyl. optionally substituted cycloalkenyl, optionally sub-' 
stituted heterocyde. optionally substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, option- 
ally substituted heteroaryl alkyl. optionally substHuted aryl oxy. optionally substituted heteroaryloxy. optionally substi- 
tuted arylthio. optionally substituted heteroarylthio. optionally substituted aralkyloxy. optionally substituted heteroaryl 
alkyloxy. optionally substituted aralkytthio. optionally substituted heteroarylalkylthio. optionally substituted aryloxyalkyi, 
optionally substituted heteroaryloxyalkyl. optionally substituted aryllhioalkyl. optionally substituted heteroarylthioalkyli 
optionally substituted arylsulfonyl, optionally substituted heteroarylsulfonyl, optionally substituted aralkylsulfonyl. op-' 
tionally substituted heteroarylalkylsulfonyl. More preferred are optionally substituted aryl, optionally substituted heter- 
oaryl. optionally substituted cycloalkyl. optionally substituted cycloalkenyl or optionally substituted heterocyde. Most 
preferred are optionally substituted aryl. optionally substituted heteroaryl, optionally substituted cydoalkyl. optionally 
substituted cycloalkenyl or optionally sukjstituted heterocyde. 

[0049] The ring formed by RC and RD. C ring and RB are optionally substituted with a non-interfering substituent(s). 
The substituent may locate at one or more, preferably one to five, any substitutable positions. 
[0050] The non-interfering substituent means any substituent not interfering with the integrase Inhibitory activity. The 
non-interfering substituent can be seleded based on the determined integrase inhibitory activity and drug design using 
computer, as well as molecular weight, an der Waals* radius, electostatic characteristic of the substituent. 
[0051] Preferred examples of the non-interfering substituent indude hydrogen, halogen, alkoxycarbonyl, carboxy, 
alkyl. alkoxy, alkoxy alkyl. nitro, hydroxy, alkenyl, alkynyl, alkylsulfonyl. optionally substituted amino, alkylthio, alkytthio 
alkyl, haloalkyi, haloalkoxy. haloalkoxyalkyl. optionally substituted cydoalkyl, optionally substituted cycloalkenyl. op- 
tionally substituted heterocyde. oxo, thioxo, nitroso. azide. amidino. guanidlno. cyano. isocyano. mercapto, optionally 
substituted carbamoyl, sulfamoyl. sulfoamino. formyl. alkylcarbonyl. alkyl carbonyloxy. hydrazine, morpholi'no, option- 
ally substituted aryl. optionally substituted heteroaryl. optionally substituted aralkyi, optionally substituted heteroaryl 
alkyl, optionally substituted aryl oxy. optionally substituted heteroaryl oxy. optionally substituted aryl thio. optionally 
substituted heteroaryl thio, optionally substituted aralkyloxy. optionally substituted heteroaryl alkyl oxy. optionally sub- 
stituted aralkylthio, optionally substituted heteroaryl alkylthio. optionally substituted aryl oxyalkyi, optionally substituted 
heteroaryl oxyalkyl. optionally substituted aryl thioalky I. optionally substituted heteroaryl thioalkyi, optionally substituted 
arylsulfonyl. optionally substituted heteroarylsulfonyl. optionally substituted aralkylsulfonyl and optionally substituted 
heteroaryl alkylsulfonyl. 

[0052] More preferred non-interfering substituents indude hydrogen, halogen, alkoxycarbonyl. carboxy, alkyl, alkoxy. 
alkoxy alkyl, nitro, hydroxy, alkenyl, alkynyl, alkylsulfonyl. optionally substituted amino, alkylthio. alkylthio alkyli 
haloalkyi. haloalkoxy, haloalkoxyalkyl. optionally substituted cycloalkyl, optionally substituted cydoalkenyl, optionally 
substituted heterocyde. oxo. thioxo. niti-oso. azide. amidino. guanidlno. cyano, isocyano. mercapto. optionally substi- 
tuted carbamoyl, sulfamoyl, sulfoamino, formyl. alkylcarbonyl, alkylcarbonyloxy. hydrazine, morpholino. optionally sub- 
stituted aryl, optionally substituted heteroaryl, optionally substituted aralkyi, optionally substituted heteroaryl alkyl, op- 
tionally substituted aryloxy, optionally substituted heteroaryloxy, optionally substituted arylthio, optionally substituted 
heteroarylthio, optionally substihjted aralkyloxy. optionally substituted heteroaryl alkyloxy. optionally substituted ar- 
alkylthio. optionally substituted heteroaryl alkylthio, optionally substituted aryloxyalkyi. optionally substituted heteroaryl 
oxyalkyl. optionally substituted arylthioalkyl, optionally substituted heteroaiyl thioalkyi, optionally substituted arylsulfo- 
nyl, optionally substituted heteroarylsulfonyl, optionally substituted aralkylsulfonyl and optionally substituted heteroaryl 
alkylsulfonyl. 

[0053] Most preferred non-interfering substituents include hydrogen, halogen, alkoxycarbonyl, carboxy. alkyl, alkoxy. 
alkoxyalkyl, nitro, hydroxy, alkenyl, alkynyl. alkylsulfonyl. optionally substrtuted amino, alkylthio, alkylthioalkyi, haloalkyi', 
haloalkoxy, haloalkoxyalkyl. optionally substituted cydoalkyl. optionally substituted cycloalkenyl, optionally substituted 
heterocyde, oxo, thioxo. cyano, mercapto, optionally substituted carbamoyl, formyl. alkylcarbonyl. alkylcarbonyloxy, 
optionally substituted aryl, optionally substi'tuted heteroaryl, optionally substituted aralkyi. optionally substituted heter- 
oarylalkyl, optionally substituted aryloxy, optionally substituted heteroaryloxy, optionally substrtuted arylthio. optionally 
substituted heteroarylthio, optionally substituted aralkyloxy, optionally substituted heteroaryl alkyloxy, optionally sub- 
stituted aralkylthio. optionally substituted heteroaryl alkylthio. optionally substituted aryl oxyalkyl, optionally substituted 
heteroaryl oxyalkyl, optionally substituted aryl thioalkyi, optionally substituted heteroaryl thioalkyi, optionally substituted 
arylsulfonyl. optionally substituted heteroarylsulfonyl, optionally substituted aralkylsulfonyl and optionally substituted 
heteroaryl alkylsulfonyl. 

[0054] Examples of non-lnterfering substituent on the ring formed by RC and RD (e.g.. non-interfering substituent of 
R19. RE, RP R11, R12, Ri3^ Ri4^ Ri5 gnd RG) are preferably hydrogen, halogen, alkyl, aralkyi, cycloalkyl. optionally 
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substituted aryl, alkoxy, aikoxyalkyt. optionally substituted amino, hydroxy aikyi, alkenyl, alkoxycaitenylalkyt. heter- 
oarylalkyi or hydroxy. 

[0055] R5 and are each preferably hydrogen, alkyi, aralkyi, cycloalkyi, optionally substituted aryl. alkoxy. alkoxy- 
alkyl. optionally substituted amino, hydroxy alkyl. alkenyl. alkoxycarbonylalkyi or heteroarylalkyl. 
[0056] Examples of non-interfering substituent on C ring (e.g., non-interfering substituent of R^, R^, R^ and R^^) 
are preferably halogen, alkyl,aralkyt,cyck>alkyl . optionally substituted aryl, alkoxy. alkoxyalkyi, optionally substituted 
amino, hydroxy alkyl, alkenyl, alkoxycarbonylalkyi, heteroarylalkyl or hydroxy, and more preferred is hydrogen, alkyl. 
amino, halogen or hydroxy. 

[0057] Examples of non-interfering substituent on R^ (e.g., non-interfering substituent of R^ and R^) are preferably 
halogen, alkyl, aralkyi, cycloalkyi. optionally substituted aryl. alkoxy, alkoxyalkyi. optionally substituted amino, hydroxy 
alkyl, alkenyl. alkoxycarbonylalkyi, heteroarylalkyl or hydroxy, and more preferred is hydrogen, alkyl, amino, halogen, 
hydroxy. 

[0058] Terms used herein are explained below. Each term, by itself or in combination with others, is defined as follows. 
[0059] "alkylene" means CI to C6 straight or branched chain aikylene, for example, methylene, ethylene, trimethyl- 
ene, propylene, tetramethylene, ethylethylene, pentamethylene or haxamethylene. Preferred is CI to C4 straight 
aikylene. for example, methylene, ethylene, trimethylene or tetramethylene. 

[0060] 'aikenylene" is C2 to 06 straight or branched chain alkenylene derived from the above "aikylene ** having 
one or more of double bond, for example,vinylene,propenylene or butenylene. Preferred is C2 to C3 straight alkenylene, 
for example, vinylene or propenylene. 

[0061] "alkyl ' means CI to CIO straight or branched chain alkyl. for example, methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl. n-pentyl, isopentyl. neopentyl, tert-pentyl. n-hexyl, isohexyl, n-heptyl. n-octyl, n- 
nonyl, n-decyl. Preferred is CI to C6 alkyl, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 
tert-butyl, n-pentyl, isopentyl. neopentyl, tert-pentyl, n-hexyl. isohexyl. 

[0062] "alkenyl " means C2 to CB straight or branched chain alkenyl derived from the above "alkyl" having one or 
more double, for example .vinyl ,1-propenyl, 2-propenyl,1 -butenyl, 2-butenyl, 3-butenyl, 1 ,3-butadienyl, 3-methyl- 

2- butenyl. 

[0063] "aryl" means monocyclic aromatic hydrocarbon group (e.g. , phenyl) or polycyclic aromatic hydrocarbon group 
(e.g.. 1 -naphthyl ,2-naphthyl .1 -anthoryl.2- anthoryl,9-anthoryl,1 -phenantryl, 2-phenantryl, 3-phenantryl. 4-phenantryl, 
9-phenantryl). Preferred is phenyl or naphthyl (e.g., 1 -naphthyl. 2-naphthyl ). 

[0064] "heteroaryl" means monocyclic aromatic heterocyclic group and condensed aromatic heterocyclK: group. 
[0065] 'monocyclic aromatic heterocyclic group" means 5- to 8-membered aromatic ring which may contain 1 to 4 
of 0, S and/or N atom and has a bonding radical at any substatutable position. 

[0066] "condensed aromatic heterocyclic group" is a condensed ring formed by condensing a 5- to 8-membered 
aromatic ring which may contain 1 to 4 of O. S and/or N atom with a 1 to 4 of 5- to 8-membered aromatic carbocycle 
or the other 5- to 8-membered aromatic heterocycle, and the condensed ring has a t>onding radical at any suk>stltutable 
position. 

[0067] Examples of "heteroaryl" include furyl (e.g., 2-furyl. 3-furyl). thienyl (e.g., 2-thienyl, 3-thienyl). pyrrolyl (e.g., 
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), imidazolyl (e.g., l-imidazotyl, 2-imida20lyl, 4-imida20lyl), pyrazolyl (e.g., l-pyrazolyl, 

3- pyra2olyl, 4-pyra2olyl), triazolyl (e.g., 1, 2. 4-triazole-1 -yl. 1 ,2.4-tria2ole-3-yl. 1 ,2,4-tria2ole-4-yl). tetrazolyl (e.g., 
1-tetrazolyl, 2-tetra20lyl. S-tetrazolyl). oxazolyKe.g., 2-oxazolyl, 4-oxazolyl. 5-oxazolyl), isoxa2olyl(e.g., S-isoxazoIyl, 
4Hsoxazolyl, S-isoxazolyl), thiazolyl(e.g., 2-thiazolyl, 4-thiazolyl, 5-thiazolyl), thiadiazolyl, isothiazolyl (e.g., 3-isothia- 
zolyl, 4-isothia2olyl, 5-isothiazolyl), pyridyl (e.g.,2-pyridyl, 3-pyridyl, 4-pyridyl), pyridazinyl(e.g.. S-pyridazinyl. 4-pyri- 
dazinyl), plrimidinyl(e.g., 2-pirimidinyl, 4-pirimidinyl. 5-pirimidinyl), fura2anyl(e.g., 3-furazanyl), pyradinyl(e.g., 2-pyrad- 
inyl), oxadiazolyl (e.g., 1, 3, 4-oxadiazole-2-yl), benzofuryl (e.g., 2-benzo[blfuryl,3-benzo [b]furyl, 4-benzo[b]furyl, 
5-benzo[b]furyl, 6-benzo[bIfuryI, 7-ben2o[blfuryl). benzo thienyl (e.g.. 2-benzo[blthienyl, 3-benzo[bIthienyl, 4-benzo[b] 
thienyl, 5-benzo [b]thienyl, 6-benzo[b]thienyl, 7-benzo[b]thienyl), benzimidazolyl (e.g., 1 -benzo imidazolyl, 2-benzoim- 
idazolyl, 4-benzoimidazolyl, 5-benzoimidazolyl), dibenzo furyl, benzooxazolyl, qutnoxalinyl (e.g., 2-quinoxannyl. 5-qul- 
noxalinyl, 6-quinoxalinyl), cinnolinyl (e.g., 3-cinnolinyI. 4-cinnolinyl, 5-cinnolinyl, 6-cinnolinyl. 7-cinnolinyl, 8-cinnolinyl), 
quinazolil (e.g.. 2-quina2ormyl, 4-quinazolinyl. 5-quinazolinyl, 6- quinazolinyl, 7-quinazo!inyl, 8-quinazolinyl). quinolil 
(e.g. ,2-quinoiil, 3-quinolil, 4- quinolil, 5-quinolil, 6-quinolil, 7-quinolil. 8-quinolil), phthalazinyl (e.g., 1- phthalazinyl, 
5-phthalazinyl, 6-phthalazinyl), isoquinolil (e.g., l-isoquinolil, 3HSoquinolil, 4-iso quinolil. 5-isoquinolil, 6-isoquinolil, 
7HSoquinolil, 8-isoquinolil), puril, pteridinyl (e.g., 2-pteridinyl. 4^pteridinyl. 6-pteridtnyl. 7-pteridinyl). carbazolyl, phen- 
antridinyl. acridinyl (e.g., 1-acridinyl, 2-acridinyl, 3-acridinyl, 4-acridinyl. 9-acridinyl). indolyl (e.g.. 1-indolyl. 2-indolyl, 
3-indolyl, 4-indolyl. 5-indolyl, 6-indolyl, 7-indolyl), isoindolyl , phenazinyl (e.g., 1 -phenazinyl, 2-phenazinyl) or pheno- 
thiadinyl (e.g., 1- phenothiadinyl, 2-phenothiadinyl. 3-phenothiadinyl. 4-phenothiadinyl). 

[0068] "cycloalkyi" means C3 to CIO cyclic saturated hydrocarbon group, for example, cyclopropyl. cyclobutyl. cy- 
clopentyl, cyclohexyl, cydoheptyl, cycloctyl. Prefen-ed is C3 to C6 cycloalkyi, for example, cyclopentyl, cyclohexyl. 
[0069] "cycloalkenyl" means C3 to CIO cyclic non-aromatic hydrocarbon group, for example, cyclopropenyl (e.g., 
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1 -cyclopropenyl). cyclobutenyl (e.g. , 1 -cyclobutenyl), cydoperrtenyl (e.g.. 1 -cyclopenten-1 -yl. 2-cyclopenten-1 -yl, a-cy- 
clopenlen-1-yl). cyclohexenyl (e.g., 1-cyclohexene-1-yI, 2-cyclohexene-1 -yl, 3-cyclohexene-1-yl), cycloheptenyl (e.g.. 

1- cycloheptenyl). cycloctenyl (e.g., 1 -cycloctenyl). Preferred is 1-cyclohexene-1-yl. 2-cyclohezene-1-yl, 3-cy- 
clohezene-l-yl. 

[0070] "heterocycle" means non-aromatic heterocyclic group which contains at least one of N, O, and S atom and 
has a bonding ragicat at any substitutabte position, for example, 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl. 1-pyrrolidinyl, 

2- pyrrondinyl, 3- pyrrofidinyl, 1-imidazolyl. 2- imidazolyl, 4- imidazolyl. l-pyrazolinyl. 3- pyrazolinyl, 4- pyrazolinyl, 
1-pyrazoHdinyf, 3-pyra2oHdinyl. 4-pyrazolidinyl, piperidino, 2-piperidino. 3-piperidil, 4-piperidil. 1 -piperazinyl, 2-piper- 
azinyl. 2-morpholinyl. 3-morpholinyl, morpholino, tetrahydropyranyl. The "non-aromatic heterocyclic group" is saturated 
or unsaturated. 

[0071] The alkyi of "alkoxy" is the same as above "alkyl ". and "alkoxy " includes for example, methoxy. ethoxy. n- 
propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy. Preferred is methoxy. ethoxy. 

[0072] "alkoxycarbonyr means carbonyl substituted with the above "alkoxy ", including for example, methoxycarb- 
onyl. ethoxycarbonyl. n-propoxycarbonyl, isopropoxy carbonyl, n-butoxycarbonyl. isobutoxycarbonyl, tert-butoxycart>- 
onyL 

[0073] "alkoxyalkyl" means the above "alkyl" substituted with the above "alkoxy Including for example, methoxyme- 
thyl. ethoxymethyl, n-propoxymethyl, Isopropoxy methyl, n-butoxymethyl, isobutoxymethyl, terl-butoxymethyl. methox- 
yethyl, ethoxyethyl. n-propoxyethyl, isopropoxyethyl, n-butoxyethyl. isobutoxyethyl, tert-butoxyethyl. 
[0074] "alkynyl" means C2 to C8 alkynyl derived from the above "alkyl" having one or more of triple bond, including 
for example, ethynyl. 1-propynyl. 2-propynyl, 1-butynyl, 2-butynyl. 3-butynyl. 

[0075] "alkylsulfonyl" means sulfonyl substituted with the above "alkyl", including for example, methylsulfonyl. ethyl- 

sulfonyl. n-propylsuffonyl. isopropylsulfonyl, n-butylsulfonyl. isobutylsutfonyl. sec-butylsulfbnyl, tert-butylsulfonyl, n- 

pentylsulfonyl. isopentylsulfonyl. neopentylsulfonyl, tert-pentylsulfonyl. n-hexylsulfonyl. isohexylsulfonyl. n-heptylsul- 

fonyl, n-octylsuifonyl, n-nonylsulfonyl. n-desylsulfonyl. 

[0076] "optionally substituted amino" is substituted or unsubstituted amino. 

[0077] "optionally substituted carbamoyl" is substituted or unsubstituted carbamoyl. 

[0078] Examples of the substituent of "optionally substituted amino " and "optionally substituted carbamoyl" includes 
alkyl (e.g.. methyl, ethyl, dimethyl), alkoxyalkyl (e.g.. ethoxymethyl. ethoxyethyl). acyl (e.g.. formyl. acetyl, benzoyl, 
toluoyi), aralkyi (e.g., benzyl, trityl). hydroxy. 

[0079] "alkylthio" means sulfur atom substituted with the above "alkyl", including for example, methylthio, ethyllhio, 
n-propylthio. isopropylthio, n-butylthio, isobutylthio, sec-butylthio, tert-butylthio. n-pentylthio, isopentylthio, neo- 
pentylthio.tert-pentylthio. n-hexylthio, isohexylthio, n-heptylthio, n-octylthio, n-nonylthio. n-desylthio. Preferred is sulfur 
atom substituted with CI to C6 alkyl. 

[0080] "alkylthioalkyl" means the above "alkyl" substituted with the above "alkylthio", including for example, methyl- 
thiomethyl. ethylthiomethyl, n-propylthio methyl, isopropylthiomethyl, n-butylthiomethyl, isobutylthiomethyl. sec-butylth- 
iomethyl, tert-butylthiomethyl, n-pentylthiomethyl, isopentylthiomethyl. neopentylthio methyl, tert-pentylthiomethyl. n- 
hexylthiomethyl, isohexylthiomethyl, n-heptylthiomethyl, n-octylthiomethyl. n-nonylthiomethyl, n-desylthiomethyl. 
methylthioethyl, ethylthio ethyl, n-propylthloethyl, isopropylthioethyl. n-butylthioethyl, isobutylthioethyl, sec-butylthioe- 
thyl, tert-butylthioethyl, n-pentylthioethyl, isopentylthioethyl, neopentylthioethyl, tert-pentylthioethyl, n-hexylthioethyl. 
isohexylthioethyt .n-heptylthioethyl, n-octylthioethyl, n-nonylthioethyl, n-desylthioethyl. Preferred is C1 to C2 alkyl sub- 
stituted with C1 to C6 alkylthio. 

[0081] "haloalkyl " means the above "alkyl" substituted with one or more of halogen. Preferred is hatogenated CI to 
C3 alkyl, for example, trifluoromethyl, chloromethyl. dichloromethyl, 1 .1-dichloroethyl 2,2,2-tri chloro ethyl. 
[0082] "haloalkoxy" means O substituted wHh the above "haloalkyl", including for example, trifluoromethoxy, chlo- 
romethoxy, dichloromethoxy. 1.1-dichloro ethoxy, 2,2,2-trichloroethoxy. 

[0083] "haloalkoxyalkyr means the above "alkyl" substituted with the above "haloalkoxy". including for example, 
trifluoromethoxymethyl, chloro methoxymethyl, dichloromethoxymethyl, 1,1-dichloroelhoxymethyl, 2,2,2-trichloro 
ethoxymethyl, trif luoromethoxyethy I, chloromethoxyethyl. dichloromethoxyethyl. 1 ,1 -dichloro ethoxyethyl, 2.2,2-trichIo- 
roethoxyethyL 

[0084] "alkylcarbonyl" means carbonyl substituted with the above "alkyl", including for example, acetyl, propionyl, 
butyryl, isobutyryl, valeryl. isovaleryl, pivaroyl. haxanoyl, octanoyi, lauroyl. 

[0085] "alkylcarbonyloxy" means O substituted wth the above "alkylcarbonyl", including for example, acetyloxy, pro- 
ponyloxy, butyryloxy, Isobutyryloxy. valeryloxy, isovaleryloxy, pivaroyloxy, haxanoyloxy. octanoyloxy, lauroyloxy. 
[0086] "aralkyi" means the above "alkyr substituted with 1 to 3 of the above "aryl", including for example, benzyl, 
diphenylmethyl, triphenylmethyl. phenetyl.l -naphthyl methyl, 2-naphthylmethyL 

[0087] "heteroarylalkyl" means the above "alkyl" substituted with 1 to 3 of the above "heteroaryl". Preferred is het- 
eroarylalkyi having CI to C4 alkyl. esp.. CI or C2 alkyl, for example, furylmethyl, thienylmethyl, pyrrolylmethyl, imida- 
zolyl methyl, pyrazolylmethyl, triazolylmethyl, tetrazolylmethyl, oxazolylmethyl, isoxazolylmethyl, thiazolylmethyl, thia- 
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diazolylmethyl. Isothiazolylmethyl, pyridyl methyl, pyridazinylmethyl, prrim[dinylmethyl, furazanylmethyt, pyrazinylme- 
thyl, ozadiazolylmethyt, benzofurylmethyl, benzothienylmethyl, benzimidazolyl methyl, dibenzofurylmethyl. benzoxa- 
zolylmethyl, quinoxalilmethyl, cinnolinylmethyl, quinazofilmethyl, quinolilmethyl, phthalazinylmethyl, isoquinoly (methyl, 
purilmethyi, pteridinylmethyl. carbazolylmethyl, phenantridinylmethyl, acridinylmethyl. indolyl methyl, isoindotylmethyl, 
phenadinylmethyt, phenothiadinytmethyl, furylethyl, thienylethyl, pyrrolylethyt, imidazotylethyl, pyrazolylethyl, tria- 
zotylethyl. tetrazolylethyl, oxazolylethyl. isoxazotylethyt, thiazolylethyl. thiadiazolylethyt, isothiazolylethyl. pyric^ethyl, 
pyridazinylethyl, pirimidinylethyl. furazanylethyl, pyrazinylethyl, oxadiazolylethyl. benzofurylethyl, benzothienylethyl, 
benzimidazolyl ethyl, dibenzofurylethyl, benzooxazotylethyl, quinoxalylethyl, dnnolinylethyl, quinazolilethyl, quinolile- 
thyl. phthalazinylethyl. isoquinolilethyl, purilethyl, pteridinylethyl, carbazolylethyl, phenantridinylethyl, acridinylethyl, in- 
dolyl ethyl, isoindolylethyl, phenadinylethyl or phenothiadinylethyl. 

[0088] In the definitions of "aryloxy", •heteroaryloxy". "arylthio", "heteroarylthio", 'aralkyloxy', "heteroarylalkyloxy", 
•aralkyllhio "heteroarylalkylthio ".'aryioxyalkyl", "heteroaryloxyalkyl*. •arylthioalkyr, "heteroarylthioalkyP, "arylsulfo- 
nyl". "heteroarylsulfonyl" , 'aralkylsulfony!" and "heteroarylalkylsulfonyr. each term of "aryl*. "aralkyi", "heteroaryl", "het- 
eroaryl alkyP and "alkyl" is the same as mentioned above. 

[0089] Each group of "optionally substituted alkylene". "optionally substituted alkenylene', "optionally substituted 
alkyl". "optionally substituted alkenyl*. " optionally substituted aryP. "optionally substituted heteroaryl", "optionally sub- 
stituted cycloalkyr, "optionally substituted cyctoalkenyf, "optionally substituted heterocyde", "optionally substituted 
aralkyi", "optionally substituted heteroarylalkyi ", "optionally substituted aryloxy", " optionally substituted heteroaryloxy", 
" optionally substituted arylthio", " optionally substitiJted heteroarylthio". " optionally substituted aralkyloxy", " optionally 
substituted heteroarylalkyloxy", "optionally substituted aralkyllhio". "optionally substituted heteroarylalkylthio", 
" optionally substituted aryl oxyalkyi ", " optionally substituted heteroaryioxyalkyl", "optionally substituted aryl thioalkyl". 
"optionally substituted heteroarylthioalkyr, "optionally substituted arylsulfonyt", "optionally substituted heteroarylsulfb- 
nyl", "optionally substituted aralkylsulfony!" and " optionally substituted heteroarylalkylsulfonyl " may have 1 to 4, same 
or different substituent at any substitutable position. The substituent is selected from those which do not interfer with 
the integraseinhibitory activity, as well as tha case of above mentioned "non-interfering substituent". Examples of the 
substituent include hydroxy, carboxy. halogen (F,CI,Br,l), haloalkyi (e.g. CF3, CHgCFg. CHgCCIg), alkyl (e.g., methyl, 
ethyl, isopropyl, tert-butyl), alkenyl (e.g., vinyl), alkynyl (e.g., etiiynyl), cycloalkyi (e.g., cyclopropyl). cydoalkenyl (e.g., 
cyclopropenyl). alkoxy (e.g., methoxy, ethoxy, propoxy. butoxy), alkoxycarbonyl (e.g.. methoxycarbonyl. ethoxycarbo- 
nyl, tert-butoxycarbonyl), nitro. nitroso. optionally substituted amino (e.g., alkylamino (e.g., methylamino, ethylamino, 
dimethylamino), acylamino (e.g., acetyl amino, benzoylamino), aralkylamino (e.g., benzylamino, tritylamino), hydroxy 
amino), azide, aryl (e.g., phenyl), aralkyi (e.g.. benzyl). cyano. isocyano. isocyanate. thiocyanate. isothiocyanate, mer- 
capto, alkylthio (e.g., methylthio), alkylsulfonyl (e.g.. methanesulfonyl, ethanesulfonyl), optionally substituted car- 
bamoyl, sulfamoyl, acyl (e.g., formyl. acetyl), formyloxy, haloformyl, oxazolo, thioformyl, thiocarboxy, dithio carboxy, 
thiocarbamoyi, sulfino. sulfoamino, hydrazine, azide, ureido, amidino, guanidino. 

[0090] In the deifinition of R\ the substituent of "optionally substituted aryl", " optionally substituted heteroaryl", 
"optionally substituted cycloalkyi". "optbnally substituted cydoalkenyl", and "optionally substituted heterocycle" is pref- 
erably hydroxy, carboxy, halogen (F.Cl.Br.l), haloalkyi (e.g., CF3, CH2CF3, CH2CCI3). alkyl (e.g., methyl, ethyl, isopro- 
pyl. tert-butyl). alkenyl (e.g.. vinyl), alkynyl (e.g.. ethynyl), cycloalkyi (e.g.. cydopropyl), cydoalkenyl (e.g., cycloprope- 
nyl), alkoxy (e.g., methoxy. ethoxy. propoxy, butoxy). alkoxycarbonyl (e.g., methoxycarbonyl. ethoxycarbonyl, tert-bu- 
toxycarbonyl), nitro, optionally substituted amino (e.g., alkylamino (e.g.. methylamino, ethylamino, dimethylamino), 
acylamino (e.g., acetyl amino, benzoylamino), aralkylamino (e.g., benzylamino, tritylamino), hydroxy amino), azide. 
aryl (e.g., phenyl), aralkyi (e.g., benzyl), cyano, mercapto, alkylthio (e.g., methylthio), alkylsulfonyl (e.g., methanesul- 
fonyl. ethanesulfonyl), optionally substituted carbamoyl, sulfamoyl, acyl (e.g., fomny I, acetyl), formyl oxy, thiocart^amoyl, 
sulfoamino, hydrazine, azide, ureido, amidino, guanidino. More preferred is alkyl, haloalkyi, halogen (e.g.. F, CI, Br), 
alkoxy and further preferred is methoxy. Preferred is mono- or disubstituted one. 

[0091] In the definition of Z\ and Z^, the substituent of "optionally substituted alkylene" and "optionally substituted 
alkenylene" is preferably hydroxy, carboxy, hatogen (e.g., F, CI, Br, I), hatoalkyl (e.g., CF3, CH2CF3, CH2CCI3), alkyl 
(e.g.. methyl, ethyl, Isopropyl, tert-butyl). alkenyl (e.g., vinyl), alkynyl (e.g.. ethynyl). cycloalkyi (e.g.. cyclopropyl), cy- 
doalkenyl (e.g., cyclopropenyl), alkoxy (e.g.. methoxy, ethoxy, propoxy, butoxy), alkoxycarbonyl (e.g., methoxycarbo- 
nyl, ethoxycarbonyl, tert-butoxycartjonyl), optionally substituted amino (e.g., alkylamino (e.g., methylamino, ethyl ami- 
no, dimethylamino). acylamino (e.g., acetylamino, benzoylamino), aralkylamino (e.g., benzylamino, tritylamino), hy- 
droxyamino), aryl (e.g.. phenyl), aralkyi (e.g., benzyl), cyano, mercapto, alkylthio (e.g.. methylthio). alkylsulfonyl (e.g., 
methanesulfonyl, ethanesulfonyl), optionally substituted carbamoyl, sulfamoyl, acyl (e.g., formyl, acetyl), formyloxy. 
thiocarbamoyi, sulfoamino. hydrazine, azide, ureido, amidino. guanidino. 

[0092] When a non-interfering substituent is "optionally substituted aryl", "optionally substituted heteroaryl", "option- 
ally substituted cycloalkyr, "optionally substituted cydoalkenyl". "optionally substituted heterocyde". " optionally sub- 
stituted aralkyi". " optionally substituted heteroarylalkyP. "optionally substituted aryloxy", "optionally substituted heter- 
oaryloxy", "optionally substituted arylthio". "optionally substituted heteroarylthio", "optionally substituted aralkyloxy". 
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"optionally substituted heteroaryl alkylox/. "optionally substituted aralkylthio", "optionally substituted heteroaryl alkyllh- 
io", "optionally substituted aryl oxyalkyP, "optionally substituted heteroaryl oxyalkyr, "optionally substituted aryl thio- 
alkyr, "optionally substituted heteroaryl thioalkyl', "optionally substituted arylsulfonyt". "optionally substituted heteroar- 
ylsulfonyl", "optionally substituted aralkylsulfony!" or " optionally substituted heteroaryl alkylsulfonyr. the substituent 
is preferably hydroxy, carboxy. halogen (e.g., F, CI, Br, I), haloalkyi (e.g.. CF3, CH2CF3. CHaCCy, alkyi (e.g., methyl, 
ethyl, isopropyl. tert-butyl), alkenyl (e.g.. vinyl), alkynyl (e.g.. ethynyl). cycloalkyi (e.g., cyclopropyl), cydoalkenyl (e.g.. 
cyclopropenyl), alkoxy (e.g., methoxy. ethoxy, propoxy. butoxy), alkoxycartonyl (e.g., methoxycarbonyl, ethoxycarbo- 
nyl, tert-butoxycarbonyl), nitro, optionally substituted amino (e.g.. alkylamino (e.g.. methylamino, ethyl amino, dimeth- 
ylamino), acylamino (e.g., acetylamino, benzoylamino). aralkyiamino (e.g.. benzylamino. tritylamino). hydroxyamino), 
azide, aiyl (e.g., phenyl), aralkyi (e.g.. benzyl), cyano. mercapto, alkytthio (e.g., methylthio). alkylsulfonyl (e.g., meth- 
anesulfonyl. etahnesulfonyl). optionally substituted carbamoyl, sulfamoyi, acyl (e.g., formyl, acetyl), formyloxy, thiocar- 
bamoyl, sulfoamino, hydrazine, azide, ureido, amidino. guanidino. More preferred is alkyI, haloalkyi, halogen (e.g., F, 
CI, Br), alkoxy (e.g., methoxy). Preferred Is mono- or di-substituted one. 

[0093] The present invention includes the above mentioned compounds, prodnjg. pharmaceutically acceptable salt 
and solvate thereof, as well as all taulomers and geometrical isomers. For example, keto/enol tautomers of the formula 
(I) are included in tiie present invention compounds. The compounds of formula (XIII-1) and (XIII-2) may Include the 
following tautomers: 




[0094] A prodrug is a derivative of a compound of the present invention having a group which can be decomposed 
chemically or metabolically. and such a prodrug is converted to a pharmaceutically active compound of the present 
invention by means of solvolysis or by pladng the compound in vivo under a physiological condition. Method for the. 
selection and process of an appropriate prodrug derivative are described in the literature such as Design of Prodrugs, 
Elsevier and Amsterdam 1985. 

[0095] It is known that HIV multiplies vigorously in a lymph node even in the asymptomatic term. Thus a prodrug of 
a compound of the present invention is preferably a lymph-directivity one. The diseases caused by HIV include AIDS 
cerebrum symptom. Thus a preferable prodrug of a compound of the present invention is a brain-directivity one. As 
these lymph-directivity prodrug and brain -directivity prodajg. the following prodrugs with high lipophifidty are preferable. 
[0096] When a compound of the present invention has a carboxyl group, an ester derivative prepared by reacting a 
basal add compound with a suitable alcohol or an amide derivative prepared by reacting a basal acid compound with 
a suitable amine is exemplified as a prodrug. A especially preferred ester derivative as an prodrug is methylester, 
ethylester, n-propylester. isopropylester, n-butylester. isobutylester, tert-butylester. morpholinoethylester or N,N-di- 
ethylglycolamidoester. 

[0097] When a compound of therpresent invention has a hydroxy group, an acyloxy derivative prepared by reacting 
a compound having a hydroxyl group with a suitable acylhalide or a suitable add anhydride is exemplified as a prodmg. 
A espedally preferred acyloxy derivative as a prodrug is -0(=0)-CH3, -OC(=0)-C2H5. -C)C(=0)-(tert-Bu). -OC(=0) 
■C15H31. -OC{=0)-(m-COONa-Ph). -OC(=0)-CH2CH2COONa, -0(C=0)-CH(NH2)CH3 or -OC(=0)-CH2-N(CH3)2.. 
[0098] When a compound of the present invention has an amino group, an amide derivative prepared by reacting a 
compound having amino with a suitable acid hafide or a suitable add anhydride is exemplified as a prodmg. A espedally 
preferred amide derivative as a prodrug is -NHC(=0)-(CH2)2oCH3 or -NHC(=0)-CH{NH2)CH3. 
[0099] For example, a prodrug can be produced by the chemical modification of Y For example, Y is substituted with 
acyl and it is examined whether the prodrug is converted to a compound of the present invention by means of solvolysis 
or by pladng the compound under a physiological condition or not Therefore, even if Y is a substituent except for 
hydroxy, mercapto or amino, a compound converted to hydroxy, mercapto or amino by means of solvolysis or by placing 
the compound under a physiological condition is contained in prodmgs of the present Invention and the present inven- 
tion. For example, a compound converted to the present invention compound in phosphate buffer (pH7.4)-ethanol or 
plasma is a compound of the present invention. 

[01 00] Pharmaceutically acceptable salts of a compound of the present invention include, as basic salts, for example, 
alkali metal salts such as sodium or potassium salts; alkaline-earth metal salts such as caldum or magnesium salts; 
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ammonium salts; aliphatic amine salts such as trimethylamine, triethylamine, dicydohexylamine. ethanolamine, dieth- 
anolamine, triethanolamine or procaine salts; aralkyt amine salts such as N, N-dibenzylethylenedlamine salts; hetero- 
cyclic aromatic amine salts such as pyridine salts, picoline salts, quinofine salts or isoquinoline salts; quaternary am- 
monium salts such as tetramethylammonium salts, tetraethylammonium salts, benzyltrimethylammonium salts, ben- 
zyltriethylammonlum salts, t)en2yltributylammonium salts, methyltrioctylammonium salts or tetrabutylammonium salts; 
and basic amino add salts such as arginine salts or lysine salts. Acid salts include, for example, mineral add salts 
such as hydrochloride, sulfates salts, nitrate salts, phosphates salts, carbonates salts, hydrogencarbonates or per- 
chlorate; organic add salts such as acetates, propionates, lactates, maleates, fumarates. tararic acid salts, malates, 
dtrates salts, or ascort)ates; sulfonates such as methanesulfonates. isethionates, benzenesulfonates, or p-toluenesul- 
fonates; and addic amino acid salts such as aspartates or glutamates. 

[0101] Furthermore, various solvates of a compound of the present invention, for example, monosolvate, disolvate, 
monohydrate or dihydrate are also within the scope of the present invention. 

[0102] The temi "inhibit" means that a compound of the present Invention suppresses the action of integrase. 
[0103] The temi "pharmaceutically acceptable" means harmless with respect to the prevention and the treatment. 

Best Mode for Carrying Out the Invention 

[0104] The general method for the production of a compound of the present invention is explained below. 




(I-A) 



(wherein. C ring, Y, Z and the broken line are the same as above ; and are leaving groups such as alkoxy ; 
Hal is halogen ; n is an integer of 0 or more, C ring may be substiuted with a group of the formula :-2^ -Z^-Z^-R^ (wherein 
Z^ Z2, Z^ and R'' are the same as above) and/or a non-interfering substituent.) 

Process A1 

[0105] This process is for reacting compound of the formula (A1) with compound of the formula : R^NHg to give 
compound of the formula (B1). 

[0106] Examples of compound of the formula (A1) include heteroarylaikyi halides. 

[0107] Examples of compound of the formula ; RSNH2 include alkylamine (e.g., methylamine, ethylamine, n-pro- 
pylamine, isopropylamine, n-butylamine, tert-butylamine, 2-ethylpropyl), cycloalkylamine (e.g., cyclohexylamine), ar- 
ylamtne (e.g., aniline), alkoxyamine (e.g.. tert-butoxyamine). aralkylamine (e.g.. benzylamine). 
[0108] Examples of solvent include dimethylformamide, alcohol (e.g.. methanol, ethanol). 
[0109] This process may be conducted in the presence of base (e.g. sodium hydrogencarbonate, potassium car- 
bonate). 

Process B 

[01 10] This process is for reacting compound of the formula (81 ) with compound of the formula : U-C(=Y)-C(=Z)-L2 
in the presence of base to give compound of.the formula (I-A). 

[0111] Examples of compound of the formula : Li-C(=Y)-C(=Z)-L2 include oxalic acid dimethyl, oxalic add diethyl. 
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[0112] Examples of base include metal aloolate (e.g. sodium methoxide, sodium ethoxide ). 
[0113] Examples of reaction solvent include alcohol (e.g., methanol, ethanol). 
[0114] Compound (B1 } can be prepared by the following process. 




(wherein, C ring, n, and the broken fine are the same as defined above) 
Process A2 

[0115] This process is for reacting compound of the formula (A2). in the presence of a reductant, with compound of 

the formula : RSNH2 9'^^ compound of the formula (B1 ). 

[01 1 6] Examples of compound of the formula (A2) include heteroarylalkyl. 

[0117] Examples of compound of the formula : R^NHg include amine as used in Process A 1 . 

[01 1 8] Examples of reductant include NaBHsCN. 

[0119] Examples of reaction solvent include alcohol (e.g., methanol, ethanol). 




(wherein, C ring, and the broken line are the same as above] 
Process A3 

[0120] This process is for reacting compound of the formula (A3) with compound of the formula: R^NHg to give 
compound of the formula (B2). 

[0121] Examples of compound of the formula (A3) include vinyl pyrimidine (e.g.. 4-vinyl«6-phenethylpyrimidine). 
[0122] Examples of compound of the formula : R^NHa include amine as used in Process A 1 . 
[0123] Examples of reaction solvent include alcohol (e.g., methanol, ethanol). 
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H 




Process D 




(wherein. Y. Z, R^, n are the same as above ; R is of the formula : -Z^-Z^-Z^-R^ (wherein, Z\ Z^, Z^ and R^ are the 
same as above) or a non-interfering substituent) 



[0124] This process is for condesing compound of the formula (C) with compound of the formula : R-C(=0)-NH«NH2 
to give compound of the formula (D). Y is preferably protected in advance. 

[0125] Examples of compound of the formula (C) include 2,5-dihydro-1 -isopropyl-5-oxo-4-hydroxy -1 H-pyrrole-3-car- 
boxyltc acid, and examples of its protected type include 2,5-dihydro-lHsopropyl-5-oxo-4-methoxy-1H-pyrrole-3-car- 
boxylic add. 

[0126] Examples of compound of the formula: R-C(=0)-NH-NH2 include acetyl hydrazine (e.g., phenylacetyl 
hydrazine ,p-fuluorophenylacetyl hydrazine). 

[01 27] Examples of condensing agent include DCC (dicyclohexylcarbodiimide). WSCD (1 -ethyl-3-(3-dimethyiamino- 
propyl)carbodiimide). HOBt (1-hydroxybenzotriazole), 

[01 28] Examples of reaction solvent include tetrahydrofran, dimethylformamide. 



[0129] This process is for halogenating compound of the formula (D), followed by treating with a base, to give com- 
pound of the formula (l-B). 

[0130] Halogenation can be conducted by reacting compound of the formula (D) with bromine or the like in the 

presence of triphenylphosphine. 

[01 31 ] Examples of base include triethy lamine. 

[0132] Examples of reaction solvent include methylene chloride. 

[01 33] In Process C and D where Y is protected in advance, deprotection of Y can be conducted by reacting tri meth- 
ylsilil chloride in the presence of Nai in acetonitrile. 



Process C 



Process D 
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base 

F^ocessP 



(wherein. RS, Y, Z. n. rb and Hal are the same as defined above. RB is optionally substituted with a group of the 
formula : -2i-Z2-23-Ri (wherein. Z^ 2 2, 2^ and R^ are the same as above) and/or a non-interfering substituent.) 



Process E 1 



[0134] This process is for reacting compound of the formula (E1) with compound of the formula : R^NHo to give 
compound of the formula (F1), according to Process A 1. 



Process F 



[0135] This process is for reacting compound of the formula (F1) with compound of the formula : U-C(=Y).C(=2)-L2 
in the presence of a base to give compound of the formula (l-C). according to Process B. 




Process £2 




(wherein. RB, rs and X are the same as defined above) 



Process E2 



[0136] This process is for reacting compound of the formula (E2) with compound of the formula : R^NHo to give 
compound of the formula (F), according to Process A 3. 
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(l-D) 

(wherein, n, R5, X, R^, Hal and Y are the same as above; L is a leaving group) 
Process Gl 

[01371 This process is for reacting compound of the formula (G1) with compound of the formula : R^NHz to give 
compound of the formula (HI ), according to Process E1 . 

Process H 

[01 38] This process is for reacting compound of the formula (HI ) with compound of the formula R^Li to give compound 
of the formula (HI ). The amino group in the formula (H1 ) is preferably protected in advance. 
[01391 Examples of compound of the formula (HI) include 3-alkylamino propanic acid methylmethoxyamide (e.g., 
3-methylamino propanic add methylmethoxyamide, 3-ethyl amino propanic add methylmethoxyamide, 3-n-propylami- 
no propanic add methylmethoxyamide, 3-n-butylamino propanic acid methylmethoxyamide, 3-ethyl propylamine pro- 
panic acid methylmethoxyamide, 3-tert-butylamino propanic add methylmethoxyamide ). 3-cycloalkyl amino propanic 
acid methylmethoxyamide (e.g.. 3-cyclopropylaminopropanic add methylmethoxyamide. 3-cyclopentylaminopropanic 
acid methylmethoxyamide. 3-cyclohexylaminopropanic add methylmethoxyamide). 3-alkoxyaminopropanic acid meth- 
ylmethoxyamide (e.g., 3-(2-methoxyethyl amino)propanic add methylmethoxyamide), 3-alkenyl amino propanic add 
methylmethoxyamide (e.g.. 3-allylamino propanic add methylmethoxyamide), 3-heterocydealkylamino propanic add 
methylmethoxyamide (e.g.. 3-pyrrolidil propanic add methylmethoxyamide. 3-morpholil ethyl propanic acid methyl- 
methoxyamide). Examples of its protected type indude compounds wherein the amino group is protected with Boc 
group (tert-butoxycarbonyl). The protection can be conducted by reacting compound of the formula (H1) with B0C2O 
in an alcohol (e.g., methanol, ethanol). 

[0140] Examples of compound of the formula : R^U include 5-{p-fluorobenzyl)fran-2-yHithium. Compound of the 
formula : R^Li can be prepared by reacting compound of the formula : R^Br with butyl lithium. 

Process J 

[0141] This process is for reacting compound of the formula (J) with compound of the formula : U-G(=Y)-C(=2)-L2 
in the presence of a base to give compound of the fonnula (l-D). according to Process B and Process F. 
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(wherein, L, and X are the same as defined above) 
Process G2 



[01421 This process is for reacting compound of the formula (G2) with compound of the formula : RSnh^, to give 
compound of the formula (H2). according to Process A 3 and Process E 2. 




{wherein, X is 0 : Y is hydroxy ; Z is O ; R6.R7,r5 and Ri^ are non-interfering sut)stituents ; L Is a leaving group ; RB. 
Z\zz Z3 and R^ are the same as above ( 1 )) » si p . " . 



Process K 



[0143] This pro(^ss is for reacUng compound Of the formula (K) with com^^^ : RSnh, and compound 

« ?n ?-J?o f;« *° compound of the formula (III), according to Zhurnal Organichesl«>i Khimii. VoL i . No. 
o, pp. 1 /oo. 

'"l"^! °\ °' that wherein. RB is optionally substituted aryl. optionally 

substituted heteroaryl. optionally substituted cycloalkyl. optionally substHuted cycloalkenyl. or optionally substituted 
heterocycle. such as 2-hydroxy-4-oxo4-aryl-2-butenic acid alkyi ester. 2-hydroxy-4-oxo4-heteroaryl-2-butenic add alkyi 
ester. 2-hydroxy-4-oxo4^cloalkyl-2-butenic add alkyt ester. 2-hydroxy-4-oxo-4-cycloalkenyl-2-butenic acid alkyi es- 
ter. 2-hydroxy-4-oxo4-heterocycle-2-butenic acid alkyi ester wherein the aiyl. heteroaryl. cycloalkyl. cycloalkenyl het- 
erocycle are substrtuted with a group of the formula; -Z'-Z2-Z3-Ri (wherein. Z' . Z^. and Ri are the same as defined 
above) Examples thereof include 4-(4-benzyloxyben2yl).2-hydroxy-4s)xo-2-butenoic add melhylester, 4-[4^(4-fluor- 
oben2yloxy)ben2yll-2-hydroxy-4-oxo-2-butenoic add methylester. 4-(5-benzylfran-2-yl)-2-hydroxy -4-oxo-2-butenofc 
acid methylester. 4J5-(4-fluoroben2yl )f ran-2-yl}-2-hydroxy -4^xo-2-butenoic add methylester. These compounds can 
be prepared according to the method described In WOOO/39086. 

[0145] Examples of compound of the formula : RSnHj include alkylamine (e.g.. methylamine. ethyl amine, n-pro- 
pylamine isopropylamine n-butylamine. tert-butylamine. 2-ethyl propyl), cycloalkylamine (e.g. .cydohexylamine). ar- 
ylamine (e_g aniline) alkoxyamine (e.g.. tert-butoxyamine). aralkylamine (e.g.. benzylamine). Compound o the 

iTthe formutew'"^^ "^'^ ^" """"""^ °' ' *° ^ ^^^'^ ^ *° ^ mol equivalent per compound 
10146] Examples of compound of the formula : Ri^CHO Include optionally substituted arylaldehyde(e.g.. benzalde- 
hyde) op lonalV substituted heteroaryl aldehyde(e.g.. furfural), alkylaldehyde (e.g.. acetoakJehyde). atonylaldehyde 
cycloalkyl aWehyde (e.g.. cyclopropylaldehyde. cydohexylaldehyde). fomtaldehyde and/or po^mer thereof (fon^lin 
aqueous solution can be used.). iiu-mann 

[0147] Compound of the formula : R«CHO can be used in an amount of 1 to 3 mol equivalent, preferably 1 to 2 mol 
equivalent per compound of the formula (K). ' w^^mui 

[0148] Examples of leaving group include alkoxy. 

[0149] The reaction temperature is 0»C to 100'C. preferably room temperature to 5 0 "C. more preferably room 
temperature to 30°C. ' 

[0150] Exampl^ of reaction solvent include dioxane. ethanol, dimethylformamide. tetrahydrofran. acetonitrile or a 
mixhire thereof. Preferred is dioxane. This process may be conducted in the presence of a base. This proc^ Is 
conducted for example as follows. To a solution or suspension of compound of the formula (K) in an organic solvent 
were added compound of the formula : RSnHj and compound of the formula : RiaCHO succesively or simultaneoushr' 
and the mixture was stirred for several hours (preferably. 0 . 5 to 2 4 hours, more preferably 0 . 5 to 5 hour ) at room 
temperature to 50»C. The reaction mixture was added to dil. hydrochloric acid, which was extracted with an oroanic 
solverit sud, as ethyl acetate, washed wrth saturated saline, dried, and evaporated under reduced pressure to give 
crystals of compound of the formula (III). Alternatively, addrtion of an organic solvent such as methanol or aether can 



EP 1422 218 A1 



give the crystal of compound of the formula (III). In case such a crystal can not obtained, purification with silica gel 
chromatography gives compound of the formula (III). In addition, the adding order of each compound of the formula : 
RSNHg, fomiula : R^^CHO and the formula (K) is optional. 

[0151] In this process, the present invention compound of the formula (III) can be readily prepared. Compound off 

5 the formula : R5NH2 or R^^CHO can be synthesized or commrdally available. 

[0152] This process can be conducted by the method used in the combinatorial chmistry (e.g.. parallel synthesis). 
For example, to each well of a plate with 96 holes, are added an organic solvent (e.g., dtoxane), compound of the 
formula (K). compound of the formula : R^NHa and compound of the formula : R^^CHO. which Is shaken at room 
temperature to 50^*0, then evaporated to remove the organic solvent to give a library of compounds of the formula (III). 

JO In this process, generation of by-products can be controled at low level, thus the evaporation of the used organic solvent 
readily give an sample for the bioassay. 

[01 53] This process can be conducted as a routine work, thus useful for preparing lots of compounds having various 
substituents in a short period of time. Namely, reaction of various kinds of compounds of the formula (K), the formula : 
RSNHg and the fonnula : R^^CHO. each basic structure being fixed, gives several ten to several ten thousands of 
IS compounds, from which a compound having the most suitable substituent is selected to give a compound of the present 
invention with high activity. 

[01 54] The library of the present invention compound can consists of 2 or more compounds obtained by the above 
method- The library means a group consisting of 2 or more compounds having a oommomn partial structure. Examples 
of the commomn partial structure include a pyrrolinone structure. The pyrroBnone structure is preferably substituted 

20 with hydroxy and a group of the formula: -C(=0)-R^-2^-Z2-Z ^-R^ A compound having such a commomn partial stmc- 
ture possesses an HIV integrase inhibitory activity and a library consisting of such compounds is useful for screening 
an anti-HIV agent, AIDS-treating agent etc., as well as other medicines. In orer to obtain a particularly useful information 
on Structure Activity Relationship (SAR). the library is a group preferably consisting of 10 or more compounds, more 
preferably 50 or more. The library of the present invention comprises at least one compound of the present invention. 

2S Thus, a compound included in the library is very useful for screening a compound possessing a potent HIV integrase 
inhibitory activity. 

[01 55] A preferable starting material is of the formula (K) : 




(K) 

40 (wherein. X is O ; Y is hydroxy ; Z is O ; R^ is heteroaryl ; R^ is not substituted with R® and R^; L is alkoxy ; Z and 
are bonds; Z^ is alkylene ; R^ is optionally substituted phenyl) 

[0156] A more preferable starting material of the formula (K) is a compound wherein X is O ; Y is hydroxy ; 2 is O ; 
RB is heteroaryl ; R^ is not substituted with R^ and R^ ; L is alkoxy ; Z^ and Z^ are bonds ; Z2 is methylene ; R^ Is 
4-fluorophenyl. Further preferred is 4-(5-(4-fluoroben2yl)fran-2-yl]-2-hydroxy-4-oxo2-butenoic add alkyi ester. 
45 [0157] For use to the production of the present compound, the following compounds of the formula : RSNH2 or 
R19CH0 can be selected from commerdaHy available amine and aldehyde with reference to molecular weight thereof. 
Compound of the formula: R^NHg can be selected from amine shown below: 

cyclopropylamine, cyclobutylamlne, cyclopentylamine. cycloroleucine, cyctohexylamine, 1 -aminocyclohexan car- 
so boxylic acid, l-etynylcydohexylamine, 1 ,2-diaminocyclohexan, 2-methylcyclohexylamine, 2.3-dimethylcyclohex- 

ylamine. 4-methylcyclohexylamine , amino methylcyclohexan, 1 ,3-cyclohexan bis(methylamine), 1-amino- 
5,6,7,8-tetrahydronaphthalene, 1 .2,3,4-tetrahydro-1 -naphthylamine. cycloctylamine, 2-amino-1 -propene-1 .1 .3-tri- 
carbonitryl. diaminomaleonitryl. S-methyl L-cystein. L-aspartic add, L-leudne, DL-homoserine, D-methionine, L- 
allylglydne, L-glutamic add, 2-amino-1 ,3,4-thiadia20le, 2-amlno-5-mercapto-1,3.4-thiadia20le, 2-amino-5-ethyl- 
ss 1 ,3.4-thiadiazole, 3.5-dimethylpyra20le-1-carboamide. 5-amino-3-methyrtsoxa20le, 3-amino-5-methylisoxazole, 

2-(2-aminoelhyl)-1 -methy Ipy rrolidine. 1 -(2-aminoethyl)py rrolidine. 1 -(3-aminopropyl)-2-pyrrolidinone. furfur- 
ylamine, 1 -amino indan, 5-aminoindan, 1 -naphthylamine. 2-naphthylamine, cycloheptylamine, D-tert-leudne. DL- 
valine, DL-isoleudne, D-serine. guanidoacetic acid, creatine, D-allothreonine. 2-amino-2-methyl-1 .3-propanediol, 
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tris{hydroxymethyl)amjnomethane, DL-2-amino-3-methyl-1-nutaol, L-isoleucinol, D-leudnol, L-methionlnol, DL- 
penidlamine. DL-cysteine, DL-homocysteine, 1 -acetyl -S-thiosemicarbazide. 1 -acelyl-2-thiourea. N-methylthiou- 
rea. ethyl thiourea, allylthiourea. dithioxamide, histamine, 3-amino-l ,2.4-tria20le. 3-amino-5-mercapto-1 .2,4-tria- 
2ole, 3-amino-5-methylthio-1 A4-tria20le. 3,5<liam!no-1 ,2.4.tria2ole, 3-aminopyra2oIe. 3-amino-4-cyanopyra2ole 
3-aminopyra2ole-4K:art)oxylic acid , L-prolineamide. 2-amino.2.thia2oline, 2.amino thiazole. 2-amino-5-nltrothia- 
zole. 2-amino-4-methylthia20le. D-cycloserine. tetra hydrofuffurylamine. 2-aminopurine. 2-aminobenzimida2ole, 
5-ammoindole. A-amino pyrazolo[3,4-Dlpyrimidine, 6-aminoinda2ole. S-azaadenine, 3,4.methylenedioxyantline 
N-(2-aminoethyl)pipera2jfie. nipecotamide, 4-(aminomethyl)piperidine. 5-amlnouracil. 5-azacytosine. cytosine' 
5-fluorocytosine, 4.amino-2.6^Jihydroxypyrimidine, 2-amjno pyrimidine. 2-amino-4K:hloro-6-methylpyrimidine' 

2- amino-4,6Klihydroxypyrimidine. 2-.amino-4-hydroxy^methylpyrimidine, 4K:hloro.2.6<liaminopyrimidine 2 4-di- 
ammo -S-hydroxypyrimidine. 2,4.6-triaminopyrimidine, 2-amino-4-methylpyrimldine, 2.amino-4.6KJimethyipyrimi- 
dine, 2-ammo-5nnHropyrimidine, 4-aminopyrimidine. 4.5^iaminopyrimidine. 4.5<Jiamino^hydroxypyrimidine 
pyra2ineamide,aminopyra2ine.3-aminopyra2ineE-2.carboxylicadd.4-(2.amin^^^^^ 

pyl) morphohne. nicotinamide N-oxide. 3-amino-2H:hloropyridine. 5-amino-2-chloro pyridine. 5-amino-2-methox- 
ypyndine. 3-hydfOxypicolineamide. 2-amlnopyridine. 2-amino-3-nitropyridine. 2-amino-3-hydroxypyridine 2-ami- 
nonicotinic aad. 2.3-diamino pyridine. 2-amino-3-methylpyridine. 2-amino-4.methylpyridine, 2-amino-4.6^imelh- 
ylpyndine, 2-amino.5-chloropyridine, 2-amino-5-nitropyridine, 6-aminoniootinic acid. 6-aminonicotlnamide, 2-ami- 
no-5-methylpyndine, 2,6-diamino pyridine, 2-amino-6-methylpyridine. 6-methylnicotinamide. 2.(aminomethyl)py. 
ndine, 2-(2.aminoethyl)pyridine, nicotinamide, thionicotinamide, 3-aminopyridine. 3,4<jiaminopyridine 3-(ami- 
nomethyl)pyridine. isonicotinamide. 4-aminopyridine, 4-(aminomethyl)pyridine, 3-amino-1.2.4-tria2ine 3-amino- 
5,6-dimethyl-1,2,4-triazine. 1-(2-aminoethyl)piperidine, 3-aminoquinoline. 5-aminoquinoline, 6-amin(iquinoline 
8-aminoquino!ine. 5-aminoisoquinoline. nitroguanidine. cyanamide, thiosemicarbazide, aniline, 2-aminoben2onit' 
ryl. 2.fluoroaniline. 2.4KiifluoroaniIine, 2.4,5-trifluoroaniline. 2,4,6-trifluofoaniline. 2.5-difluoroaniline. 2.fluoro- 

5- methylaniline, 2,6-difluoroaniline, 2-chloroaniline, 2-chloro-4-methylanifine, 2K:hloro-5-methylaniline 2-chIoro- 

6- methylaniline, O-nitroaniline. O-anisidine. O-phenetidine. 2-aminophenol. 6-amino-m-cresol, 2-amino-4-chlo- 
rophenol. 2-amino-4-methylphenol. 2-aminothiophenol. 2-(methylthio)aniline, anthranilic acid, 2*-aminoacetophe- 
none, 2-isopropenylaniline. 2-isopropylaniline. o-phenylenediamine, 3.4-diaminotoluene, 4.5-dimethyM 2H3he- 
nylenediamme, o-toluidine. 2.3-dimethylaniline. 4-methoxy-2-methylaniIine. 2,4<limethylaniline. 2.4 6-trimethyl- 
aniline. 2.5-dimethylaniline. 2-isopropyl-6-methylaniline. 2.6-dimethylaniline. 2-aminobenzyl alcohol 2-ethyl- 
aniline, 2-ethy|.6-methylaniline, 2.6-dielhylaniline. 2-aminophenetyl alcohol, 3-amino benzonitryl, 3-fluoroaniline 

3- fluoro-o-anisidine. 3-fluoro-2-methylanirme. 3.4-difIuoroaniline. 3-fluoro-4-methylaniline. 3.5^ifluoroaniline' 
5-fluoro-2-methylaniIine, 3-chloroaniline. 3-chloro-2-methylaniline. 3-chloro-4*fluoroaniline. 3-chloro-4-methyl- 
aniline, 5-chloro-2-methylaniline, m-nitroaniline, m- anisidine, m-phenetidine. 3-aminophenol, 3-amino -o-cresol 

3- aminothiophenol, 3-(methylthio)aniline, 3-amlnobenzoic acid. 3-amino acetophenone. 3-(1 -hydroxyethyl)aniline* 
m-phenylenediamine. 2.6-diaminotoluene, 2.4-diaminotoluene. m-toluidine, 3.4-dimethylaninne. 3.5-di methyl-* 
aniline. 2-methoxy.5-methyIaniline. 3-aminobenzyl alcohol, 3-ethylaniline, 4.aminobenzonitryl. 4-fluoro aniline 

4- fluoro-2-methylaniline. 4-chloroaniline. 4-chloro-2-methylaniline. p-nilro aniline. N.N-dimethyl-p-phenylenedi- 
amine, p-anisidine. p-phenetidine. 4-amino phenol, 4-amino-m.cresol. 4.amino-2.5-dimethylphenol, 4.amino-o- 
cresol. 4-amino thiophenol. 4-(methylthio)aniline, 4-aminobenzoic acid. 4-aminoacetophenone. 4.tert-butylaniline 
4-isopropylanifine. p-phenylenediamine. p-toluidine, 4-amino phenylacetonitrile, 4-ethylaniIine, 4-amfnophenetyI 
alcohol. 4-propylaniline. 4-N-butylaniline. formamide. hydroxyurea, phenylurea, cyanoacetylurea methylurea 
ethylurea, arylurea, N-buty!urea, N,N<Jimethylurea, 1.1 Kliethylurea. phenylcarbamate, tert-butylcarbamate meth ' 
ylcarbamate. ethylcarbamate. butylcarbamate, benzamide, 2-fluorobenzamide, salicylamide. 2-aminobenzkmide 
O-toluamide. 3-fluorobenzamide. 3-aminobenzamide, m-totuamide, 4-fluorobenzamide. 4-hydroxybenzamide' 
4-aminobenzamide, p-toluamide. ethyl oxamate, oxamide. 2.2.2-trifluoroacetamide. trimethylacetamide' 
2,2<Jichloroacetamide. 2-chloropropionamide. laclamide. methacrylamide. isobutylamide, urea, acetamfde. cyano 
acetamide. 2-bromo acetamide. fluoroacetamide. 2-chloroacetamide. N-acetylglycineamide. acrylamide. cin- 
namamide, malonamide, propioneamide. 3-chloropropioneamide. 2-aminoisobutanoic add, tert-bulylamine 
2-amino-2.methyl-1-propanol, tertK)ctylamine, 1 ,2-diamino-2-methylpropane. tert-amylamine. 1,1-diethylpropar- 
gylamine, thiobenzamide, {R)-W-2-phenylglydnol. thiourea. DL- a-methylbenzylamine, thioaceta'mide. 3-aminoc- 
rotonitryl, methy^ 3-aminocrotonate. ethyl 3-aminocrotonate. D-alanine. 1 .2Kjimethylpropylamine.isopropylamine 
2-amino-1-methoxypropane. DL-2-amino-1-propanol. ethyl 3-aminobutylate, DL- p -amino-n-butanoic add' 
1.3-dimethylbutylamine. 1 .2-diaminopropane, 1-methyl-3-phenylpropylamine. 2-amino-6-methylhaptane DL- 
2-aminobutanoic add, sec-butylamine , (+/-)-2-amino -l-butanol, 3-aminopentan, D-norvaline, D-norleudne 
2-aminoheptane. 2-aminooctane, methylamine. benzylamine. 2-fluorobenzylamine. 2-chloroben2ylamine 2-meth- 
oxybenzylamine. 2-methylbenzylamine, 3-fluoroben2ylamine. S-methoxybenzylamine, S-melhylbenzylamine m- 
xylendiamine, 4-fluoroben2yl amine. 4-chlorobenzylamine. 4-methoxybenzylamine. 4-methylbenzylamine, gly- 
dne. 2.2.2-trifluoroethylamine. aminoacetoaldehyde dimethyl acetal, aminoacetoaldehyde diethyl acetal. 2-amino- 
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1- phenyl8thanol, DL-isoserine, 1-amino-2-propanot.3-amfno-1 ,2-propanediol, DL-4-amino-3-hydroxybutanoic ac- 
id. 1.3-diamiiao-2-hydroxypropane, 2-pheny (propylamine, DL-3-amino isobutanoic ackJ. isobutylamine, 2-methyl- 
butylamine. 2-ethylhexyiamine. elhylamine, N-phenylelhylenediamine, N-acetylethylenediamine, Nnsopropyleth- 
ylenediamine. N-methylethylenediamine, N-ethylethylenediamine, 2-(2-aminoethytamino)ethanol, dtethylenedi- 
amine, N-(n-propyl)ethylenediamine, N,N-dimethylethylenediamlne, N^N-diethylethylenediamlne, tris(2-aminoe- 
thyl)amine. 2-methoxyethylamine, 2-(2-aminoethoxy)ethanol, ethanolamine, phenetylamine, thyramine, 2-(4-ami- 
nophenyl)ethylamine, 2*(p-tri l)ethylamine, taurine, propargylamine, al tylamine, ^alanine, 3,3<dimethylbutylamtne, 
isoamylamine, ethylenediamine, propylamine, N-isopropyM ,3-propanedi amine, N-methyH,3-propanediamine, 
N-(2-aminQethyl)-1,3-propanediamine, N-propyH ,3-propanedjamine, 3,3*-d]aminodipropylamine. N,N<fimethyl- 

1.3- propanediamine, N,N-bis(3-amincpropyl)methylamine, N.N-diethyl-2,3-propanediamine, 3-i5opropoxypro- 
pylamlne, 3-ethoxypFopylamine, 3-amino-1i)ropanol, 3-phenylpropylamine, 4-aminobutanoic add, 1,3<liamino- 
propane, 4-amino -1-butanol, 4-phenylbutylamine, 5-aminovalerianic add, 1 ,4-diaminobutane, N-amytamine, 
5-amino-1*pentanol, 6-aminocaproic add, 1 ,5-diaminopentane, hexylamine, 6-amino-1-haxanol, 7-aminohepta- 
noic add 1 .6-hexandiamine, n-heptylamine. 1 .7-dtaminoheptane, octylamine, 1 .8-diaminooctane, nonylamine, cy- 
dohexancarboamide, 2,2-<limethyl-1,3-propanediamine. 2-n-propylaniline, DL-2-amino-1-pentanol, DL-2-amlno- 
1 -haxanol, 1 -(3>aminopropyl)imidazole, p-xylendiamine, 1 -aminocydopropane-1 -carboxylic add, cyanothioaceta- 
mide, 2,4-difluorobenzylamine, 2,5-difluorobenzyl amine, 2,6-diftuorobenzylamine, 3,4-difluorobenzylamine, 

2- methyl-3-thiosemicarba2ide, 5-amino-2-methoxyphenol, 4-sec-butylaniline. 2,3-difIuoroaniline, thiophene- 

2- carboamide, 1-amino-1-cyclopentanmethanol. 3-methyladenine, 1-methyladenine, 4-diloro-2-fluoroaniline, 

5- amino-1-ethylpyrazole, 2.3-diaminotoluene, butylamine, 4-chloro-o-pheny!enediamine, 1-(trimethylsilyl methyl) 
urea, 2,3,4-triftuoroanirme, 2-(1-cyclohexenyl)ethylamine, 3-amino-2-butenethioamide, 2,3.6-trifluoroaniline, 
1 ,5-diamino-2-methylpentane. amidinothiourea. 3-ethynylaniline. N,N-bis(2-hydroxyethyl)ethylenediamine. 

3- methoxypropylamine. 4-aminostyrene, 2-amino-6-fluoroben2onitryl, 3-amino-5-hydroxypyra20le, 2,4-diamino- 

6- methyl-1 ,3,5-tri azine, pyridine-2-carboamide, 1-aminoisoquinoline, 4-chIaro-1 ,3-phenylenediamine, 2-chlo- 
roethyicarbamate, fumaramide, acetoamide, N-N-butylethylenediamine, 3-butoxypropytamine, cydopro- 
panemethylamine, 5-aminoindazole, 2,4-diamino pyrimidine, a-ethylbenzytamine, 3-aminoisoxazole, chlorodif- 
tuoroacetamide, 1,8-diamino-3,6-dioxaoctane,2'Sec-butylanillne. 3-chlorobenzylamine, 2-f1uoro-4*methytaniline, 

1- (4-fluorophenyl)ethylamine,4-aminophthatoitrile. adenine, 2-chloro-4-fluoroaninne. semicarbazide, (R)-(-)-1-cy- 
dohexylethylamine. 5-amino-o-cresol, N.N,2,2-tetramethyl-1.3-propaned]amine, 2,2-diethoxyacetamide. 3'-ami- 
no-5,5-dimethyl-2-cyclohexene-1-one, propylcarbamate, glycolamide, 2-amino-1.3-propanediol, thiophene- 

2- ethylamine, 2,6-dimethyl-1 ,4-phenylenediamine, 2-amino-4-methoxy-e-methyI-1 ,3,5-tria2ine, 2-phenoxyethyl- 
amine, 4-amino-2-mercaptopyrimidine, creatinine, 2-amino-4-methoxy-6-methylpyrimidine. 3,5-difluorot)en- 
zylamine. (1 R,2R)-(-)-1 ,2-diamino cyclohexan, (1 S.2S)-{+)-1 ,2-diamino cydohexan . D-aspartic add. DL-aspartic 
add, DL-leudne, D-leudne, L-homoserine. DL-methionine. L-methionine, DL-allylglydne, [>glutamic add, L-leu- 
dnol, DL-threonine, cis-1 ,2-diamino cydohexan, trans-1 ,2-cyclohexandiamine, L-tert- leudne, D-valine, L-valine. 
D-iso leudne, L-iso leucine, DL-serine, L-serine, L-allothreonine, D-threonine, L- threonine, L-valinol, D- valinol, 
L-cysleine, DL-cydoserine, L-cycloserine, L-asparagine, (S)-(+)-2-phenylglydnol, (R)-(+)-1-phenylethylamine. 
L-(-)-a-methylbenzylamine, DL-alanine, L-alanine. L-alaninol, D-alaninol. D-(-)-2-aminobutanoic acid. L-a-amino 
-n-butanoic acid. (R)-(-)-2-aminobutane. (S)-{+)-2-aminobutane, (S)-{+)-2-amino-1 -butanol. (R)-(-)-2-amino -1 -bu- 
tanol, DL-norvaline. L-norvaline, DL-norleucine, L-norleucine. {R)-(-)-1-amino-2-propanol. (S)-(+)-1-amino-2-pro- 
panol. (S)-(-)-2-methylbutylamine , DL-lysine, L-lysine. DL-tert-leudne, (S)-(+)-1-cyclohexylethylamine, ethyl 
thiooxamate, 2-amino -5-methylbenzyl alcohol, 2-amino-3-methylbenzyl alcohol, 3-amino-2-methylbenzyl alcohol, 

3- fluoro-4-methoxyanirine, 3-amino-4-methylbenzyl alcohol, 5-methoxy-2-methylaniline. 2-amino-m-cresol, trans- 

1 .4- diaminocyclohexan, 3-aniino-5-methylpyrazole, 2,3-diaminophenol, 1-piperidinecarboamide, 6-amino- 
1-methyluracil, 3-fluorophenetylamine, 2-aminobenzylamine. 2-methoxy-6-methylaniline. 2-fluorophenetylamine, 

4- aminobenzylamine, 1 -acetylguanidine, D-homoserine, 2-amino-5-methylthiazole, (S}-(+)-tetrahydrofurfur- 
ylamine, 2-amino benzylcyanide. 4-aminO'2-chlorophenol, 2-annino-4, 5-dicyanoimtdazole. 4-amino-6-methoxypy- 
rimidine, 2-tert-butylaniline, 2-(4-ftuorophenyl)ethylamine, 1 ,3-diamino pentane, 2-amino-1 -methylbenzimidazole, 

5- methylfurfurylamine, {R)-(+)-1-(p-tri l)ethylamine. (S)-(-)-1 -(p-tril)ethylamine. 3-amino-1 ,2,4-tria2ole'5-carboxyl- 
ic add , muscimol. 4-ethynylaniline, 2-amino-4-methylbenzonitryl. 2-amino-5-methylthio-1 ,3.4-thiadiazole, 1 -(ami- 
nocarbonyl)-1-cyclopropanecarboxylic add, ds>4-amino cyclohexancarboxylic acid, (S)-(-f)-2-(aminomethyi)pyr- 
rolidine, 5-amino-4-nitro imidazole. 3-amino-1 -propanol vinyl aether, thioethylenediamine, isopropyldiethylene tri- 
amine. L-tert-leudnol, N-methyl-1 ,2-phenylenediamine, {R)-(-)-tetra hydrofurfurylamine. L-{-)-lactamide. (R)-(+)- 
lactamide. (S)-(+)-2,2-dimethylcyclopropanecarboamide. (1 S,2R)-{-)-cis-1 -amino-2Hndanol. (1 R,2S)-(+)-ds- 
1-amino-2Hndanol. (R)-(-)-1-aminoindane. (S)-{+)-1-aminoindane, (R)-2-phenyl-1 -propylamine, (S)-2-phenyl- 
1 -propylamine, D-methioninol, (R)-2-amino-1-phenylelhanol, 2-amino-4,5-dimethyl-3-furancarbonitrile, N-hexy- 
lethylenediamine, (S)-(-)-4-amlno-2-hydroxybutanoic add, (S)-3-amino-1,2-propandiol. (R)-3-amino-1 ,2-propan- 
diol, 4-aminoindole, (R)*(-)-tert-ieudnol and 2-amino-5-fluoro pyridine . 
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[0158] Compound of the formula : R^^CHO can be selected from aldehyde shown below, fomialdehyde, ethyl 
2-formyl-1-cyclopropancarboxylate. cydohexancarboaldehyde. 1,2,3.6-tetrahydroben2aldehyde, 1 -methylpyrrole- 

2- carboaldehyde, furfural. 5-nitro-2-fulaldehyde. 5-methylfurfural. 5-hydroxymethyl-2-fulaldehyde. 3-(2-furyl)acrolein, 
benzaldehyde. 2-fluorobenzaldehyde. 2-chlarobenzaldehyde. o-anisealdehyde, saRcylaldehyde, 3-fluoro-2-hydroxy- 
benzaldehyde, 2,3-dihydroxybenzaldehyde, 2,5-dihydroxyben2aldehyde, o-naphthalaldehyde, o-tolakJehyde, 

2.4- dimethylbenzaldehyde. mesitaldehyde, 2.&<limethylbenzaldehyde, 3-cyano benzaldehyde, S-fluorobenzaldehyde! 

3- chIoroben2aldehyde,3-methoxyben2aldehyde, 3-hydroxyben2aldehyde. 3.4-dihydroxybenzaldehyde, isonaphthala- 
Idehyde, m-tolaldehyde. 4-cyanobenzaldehyde, 4-fluoroben2aldehyde, 4-chloroben2aldehyde, 4-dimethylaminoben- 
zaldehyde, p-anisealdehyde. imidazole-2-carboaldehyde, pyrrole-2-carboaldehyde. 2-thiophenecarboaldehyde, 
3-methytthlophene-2-carboaldehyde, 5-methyl-2-thiophenecarboaldehyde, 3-thiophenecarboaldehyde, lndole-3-car- 
boaldehyde, 2-pyridinecarboaldehyde, 6-methyl-2-pyridlnecarboaldehyde, 3-pyrid1necart)oaldehyde, 4-pyridlnecar- 
boaldehyde. 4-hydroxyben2aldehyde, terenaphthalaldehyde. cuminaldehyde. p-tolaldehyde, 4-ethylben2aldehyde. 
glyoxal. glyoxalic acid, methylglyoxal, trimethylacetoaldehyde. D-(-)-erythrose, 2-phenylpropionaldehyde. methacro- 
lein. 3-ethoxy rriethacrolein, alpha-methylcinnamaldehyde. trans-2-methyl-2-butenal. 2-methyl-2-pentenal, isobutylal- 
dehyde, 2.6-dimelhyl-5-hepten-1-al, 2-methylbutylaldehyde, 2-ethylbutylaldehyde, 2-methylpental, 2-ethylhaxal, ace- 
toaldehyde, chloroacetoaldehyde. phenylacetoaldehyde. phenylpropargylaldehyde. acrolein, 3-{dimethylamino)acro- 
lein, trans-cinnamaldehyde, crotonaldehyde, 2,4-haxadienal, trans,trans-2.4-heptadienal, trans,trans-2.4-nonadienaI, 
trans-2-hexanal, trans-2,cis-6-nonadien-1-al, trans-2-heptanaI. trans-2-octanal. trans-2-nonenal, isovaleraldehyde, 
propionaldehyde, 3-phenylpropionaldehyde, 3-(methylthio)propionaldehyde. butylaldehyde, glutaraldehyde, valeral- 
dehyde. haxanal, heptaldehyde, octanal, nanal. trans-2-pentenal, 2,4-dimethyl-2.6-heptadienal, 2,6-pyridinedicarbo- 
aldehyde, 2-ethylacrolein, 3-methyl-2-butenal, 2,3-dinuoro benzaldehyde, 2.6-difluorobenzaldehyde, 2.4-difluoroben- 
zaldehyde, 2.5-difluoro benzaldehyde, 3,4-difluoroben2aldehyde, S.S-difluorobenzaldehyde, 3-fulaldehyde, 3.5,5-trl- 
methylhaxanal, 3-phenylbutylaldehyde. 2,2-dimethyM-pentenal. 2,4-dihydroxybenzaldehyde, cyclopropanecarboal- 
dehyde, 4-hydroxy-3-methylbenzaldehyde, benzo[bIfuran-2-cart)oaldehyde, 3,5-dihydroxyben2aldehyde. 3,4-dimeth- 
ylbenzaldehyde. 2-cyanoben2aldehyde. 5-ethyl-2-fulaldehyde, 2-hydroxy-3-melhylbenzaldehyde, 3,3-dimethylbutyla- 
Idehyde. 5-chloro*2-thiophenecarboaldehyde, 3,4-dihydro-2H-pyran-2-cart)oaldehyde, D-glyceroaldehyde, DL-glycer- 
oaldehyde, 3-fluoro-2-methylben2aldehyde, 3-dimethylamino-2-niethyl-2-propenal. 3.5-dimethylbenzaldehyde, 

4.5- dimethyl-2-furancarboaldehyde. 4-vinylbenzaldehyde. 2.6-dimethylbenzaldehyde. 2-octynal. dimethoxyacetoalde- 
hyde, 2-deoxy-D-ribose, 2-formyl thiazole, 5-ethyl-2-thiophenecarboaldehyde. glyoxylic add, 4-pyridinecarboalde- 
hyde-N-oxide, 5-norbornen-2-carboaldehyde, 4-formylimidazole, 5-methyrtmidazole-4-carboaldehyde, 5-formyluradl, 
2.3-thiophenedicarboaldehyde, thiophene-2,5-dicarboaldehyde, 2,3-o-isopropylidene-O-glycefoaldehyde, 2-hydroxy- 
5-methylbenzaldehyde. 1 -cyclohexene-1 -carboaldehyde, 2.3-dlmethylben2aldehyde. 1 -methyl-2-imIdazolecarboalde- 
hyde, vinylbenzaldehyde, 4-fluoro-3-methylbenzaldehyde, 3-ffuoro-4-methylben2aldehyde, tetrahydrofran-3-carboal- 
dehyde, 2-fluoro-5-formyl benzonitryl, indole-5-carboaldehyde, 4-acetylbenzaldehyde, 3-vinylbenzaldehyde and 
2>fluoro-5-methylbenzaldehyde. 




(wherein. C ring. 2 and Y are the same as above ; benzene ring and/or C ring of the formula (L) and/ or (IV) are optionally 
substituted with a group of the formula : - 2^ - Z^Z^-R^ (wherein, 2\ 22 2^ and are the same as above) and/or a 
non-interfering sut)stituent.) 

Process L 

[0159] This process is for reacting compound of the fomiula (L) with hydrogen peroxide in the presence of a base 
to give compound of the formula (l-F). 

[0160] Examples of compound of the formula (L) include 4-(benzyloxy)-2-(lK)xo-3-(2-pyridyl)-2-propenyl)phenol, 
4-(p-f luoroben2yloxy)-2-(1 -oxo-3-(2-pyridyl)-2-propenyl)phenol. 4-(phenetyIoxy)-2-(1 -oxo-3-(2-pyridyl )-2-propenyl) 
phenol, 4-(p-fluoro phenetyloxy)-2-(1 -oxo-3-(2-pyridyl)-2-propenyl)phenol. 4-(phenetyl)-2-(1 -oxo-3-(2-pyrrdyl)-2-pro- 
penyl)phenol, 4-(p-fluorophenetyl)-2-(1-oxo-3-(2-pyridyi)'2-propennyl)phenoL 
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[0161] Examples of base include 2N NaOH aq. solution. 

[0162] Examples of hydrogen peroxide include 30% hydrogen peroxide. 

[0163] Examples of reaction solvent include alcohol (e.g., methanol, ethanol). 




(wherein. Y, Z. C ring are the same as above ; benzene ring and/or C ring of the formula (M) or (l-F) is optionally 
substituted with a group of the formula : -Z^-Z^Z^ - (wherein, 2^,2^,2? and are the same as above) and/or a 
non-interfering substituent) 

Process L2 

[0164] This process is for reacting compound of the formula (M) with a base to give compound of the formula (l-F). 

Y is preferably protected in advance. Examples of compound of the formula (M) include 2-(2-benzoyloxy1-oxoethyl)- 

3-methoxyphenyl-2-picolilate. 

[01 65] Examples of base include NaH. 

[0166] Examples of solvent include dimethylformamide. 




R 



(wherein, W is -O or 'N(-Ri^)' ; L is a leaving group such as alkoxy ; Y, Z and R are the same as defmed above) 
Process N 

[01 67] This process is for reacting compound of the formula (N) with compound of the formula: R-C(=0)-NH-NH2 in 
the presence of a condensing agent to give compound of the formula (O). Y and/ or Z is preferably protected in advance. 
The process may be conducted as well as Process C. 

[01 68] Examples of compound of the formula (N) include 3-hydroxy-4-oxo-1 H-qulnoline-2-carboxylic acid, 3-hydroxy- 
4-0X0-1 -methyH H-quinoline-2-carboxylic acid, 3-hydroxy-4-oxo-4H-chromene-2-carboxylic add. Examples of its pro- 
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tected type include 2-ethoxycartX)nyl-3-methoxy-.1 H-quinoline-4-one. 2-ethoxycartx)nyl-3-methoxy-1 -methyH H-quin- 
onne-4-one. 3-ben2yloxy-4-oxo-4H-chromene-2-carboxylic acid ethyl ester. 3-melhoxy-4-oxo-4HHrfiromene-2-<art)ox- 
yfic add ethyl ester. These compounds can be prepared according to the method of J.Heterocyclic Chem 24 d1649 
1987. ' . .H . 

Process M 

[01 69] This process is for preparing compound of the formula (l-G) from compound of the formula (O). The process, 
oxadiazole ring formabon from diacylhydrazine, can be conducted by heating diacyl hydrazine together with phosphorus 
oxychloride or thionyl chloride. 

[0170] The reaction temperature is 50 to 1 0O^C. preferably 80 to 1 00°C. 

[0171] The process can also be conducted in the presence of triethylamine dibromotri phenylphospholan. In this 
case, the reaction temperature is 0 to 1 0O^C. preferably 0 to 30*C. The reaction solvents include dichloromelhane and 
tetrahydrofran. 

Process O 

[0172] This process is for halogenating compound of the formula (N), followed by treating with a base to give com- 
pound of the formula (l-G), as well as Process O. 




Ptooess P 




H H 



(wherein, W is -O or -N(-Ri5)- ; Y. 2 and R are the same as defined above; the benzene ring of the formula (N) or (O) 
is optionally substituted with a group of the formula: -21-22.z3.ri (wherein. Z\ ^. 23 and are the same as above) 
and/or a non-interfering substituent. 

Process P 



[0173] This process is for reacting compound of the formula (P) with compound of the formula : R-C(=0)-OH in the 
presence of a condensing agent to to give compound of the formula (O). Y and 2 are preferably protected in advance. 
The process can be conducted as well as Process C and Process N. 

[0174] Examples of compound of the formula (P) include 2-hydra2inocarbonyl-3.4-dihydroxyquinoline. Protected 
types thereof include 2-hydrazinocarbonyl-3,4-dimethoxyquinoIine. 
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(Q.2) 



Step Q 




z 



(Q-1) 



Z 



StepR 




0-1 



X 



(wherein, R^, R^, R^. R^, R^, X and Y are the same as above ; L is a leaving group ; Q is a protecting group ; is O, 
S or NHg ; R^ is the formula : -Z^-Z^-Z^-R^ (wherein, Z\ Z^, Z^ and R^ are the same as above)) 



[0175] This process is for reacting compound of the formula (Q-1 ) with compound of the formula (Q-2} to give com- 
pound of the formula (Q-3). 

[0176] Examples of compound of the formula (Q-1) include cyclohexenon which can be prepared by the known 
method (Tetrahedron. 1997, 53, p8963). 

[0177] Examples of compound of the formula (Q-2) include furan- 2 -carboxylic acid halides which can be prepared 
by the known method (Zhurnal Organicheskoi Khimli, VoL 22, No. 8, pp. 1749-1756). 

[0178] Examples of reaction solvent include aethers (e.g., tetrahydrofran,dioxane ) and N, N-dimethylformamide, 
which can be used by itself or in combination. 



[0179] The process can be conducted in the presence of a base (e.g., lithium bistri methylsililamide) or an acid (e. 
g..ZnCl2. TiCl4, HCI). 



[0180] This process is for deprotecting compound of the formula (Q-3) in the presence of an acid to give compound 
of the formula (R-1 ). 

[0181] Examples of add include hydrochloric acid and sulfuric acid. 

[0182] Examples of reaction solvent include aethers (e.g., tetrahydrofran, dioxane), alcohols (e.g., methanol, etha- 
nol), which can be used by itself or in combinatton. 



Process Q 



Process R 
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(V-1) 

(wherein, R9,R10,RF,RG,RX, and Y are the same as above ; is O. S or NHg ; R and RN2 are atkyi ; Q is a protecting 
group) 

Process S 

10183] This process is for reacting compound of the formula (S-1 ) with compound of the formula (S-2) to give com- 
pound of the formula (S-3). 

[0184] Examples of compound of the formula (S-1) include pyridine carboxylic add which can be prepared from 
picoline by oxidation with selenium dioxide and esterfi cation. 

[0185] Examples of compound of the formula (S-2) include protected 2-hydroxyacetic acid esters. 

[0186] Examples of reaction solvent include aether (e.g.. tetrahydrofran, dioxane), N,N-dimethylfbrmamide, which 

can be used by itself or in combination. 

[0187] The process can be conducted in the presence of a base (e.g., lithium bistri methylsililamide). 
Process T 

[0188] This process is for reacting compound the formula (S-3) with compound of the formula (T-1) to give compound 
of the formula (T-2). 

[0189] Examples of oompound of the formula (T-1) include amidines. 

[0190] Examples of reaction solvent include alcohol (e.g., methanol, ethanol). 

[0191] The process can be conducted in the presence of a base (e.g.. sodium methoxide). 
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Process U 

[0192] This process is for deprotecting compound of the formula (T-2) to give compound of the formula (U-1 ). 
[01 93] Examples of reaction solvent include alcohol (e.g., methanol, ethanol). aether (e.g., tetrahydrofran. dioxane), 
which can be used by itself or in combination. 

[0194] The process can be conducted in the presence of an add (e.g.. hydrochloric acid, p-toluene sulfonic acid) or 
by adding hydrogen. 

Process V 

[0195] This process is for reacting compound of the formula (U-1) with a sulfurizing reagent or an amine to give 
compound of the formula (V-1 ). 

[01 96] Examples of sulfurizing reagent include Lawson's reagent and phosphorus pentasulfide. 
[0197] Examples of amine Include methylamlne and morpholine. 

[0198] Examples of reaction solvent include aromatichydrocartxsn (e.g., toluene, xylene), aether (e.g., tetrahydrofran. 
dioxane) which can be used by itself or in combination. 



R5 




CY-1) 

(wherein, rs. RS* ,r6 .r7 ,r r x^ x, Y and Y a are the same as above) 
Process W 

[0199] This process is for reacting compound of the formula (W-1 ) with compound of the formula (W-2) to give com- 
pound of the formula (W-3). 

[0200] Examples of compound of the formula (W-1 ) include pyrazolones. 

[0201] Examples of compound of the formula (W-2) include those exemplified as compound of the formula (Q-2). 
[0202] Examples of reaction solvent include aether (e.g., tetrahydrofran, dioxane), N,N-dimethylformamide. which 
can be used by itself or in combination. 

[0203] The process can be conducted in the presence of a base (e.g., n-butyllithium). 
Process X 

[0204] This process is for deprotecting compound of the fomnula (W-3) to give compound the formula (Y-1 ). 
[0205] Examples of reaction solvent include alcohol (e.g.. methanol, ethanol). aether (e.g.. tetrahydrofran. dioxane), 
which can be used by itself or in combination. 

[0206] The process can be conducted in the presence of an add (e.g., hydrochloric acid,-toluenesulfonic add or by 
adding hydrogen. 
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[0207] The present Invention compounds can also be prepared according to the general oraganic synthesis method 
of heterocyclyl compounds descrived in Bteratures e.g., (1 ) Alan R.Katriszly et al.. Comprehensive Heterocyclic Chem- 
istry, (2) Alan R.Katriszly et al.. Comprehensive HeterocycTic Chemistry II, (3) ROOD'S CHEMISTRY OF CARBON 
COMPOUNDS VOLUME IV HETEROCYCLIC COMPOUNDS. 

[0208] Introduction of a group of the formula : -21-22-2 3-R< (wherein, Z\ 22, 2 3 and Ri are the same as akwve) 
may be conducted before or after each of the the above processes, according to the method of WO 00/39086. 




(wherein, R6, r7, rb^ rF^ rG^ rx^ l. Q, X, Y and 2 are the same as above) 
Process A A 

[0209] This process is for reacting compound of the formula (AA-1) with compound of the formula (AA-2) in the 
presence of a base to give compound of the formula (AA-3). 

[021 0] Examples of compound of the formula (AA-1 ) include Boc-protected pyrrolidine 2 -one which can be prepared 
by the known method (Tetrahedron LetL, 36, 8949-8952 (1995)). , 
[0211] The process can be conducted as well as Process H. 

Process A B 

[021 2] This process is for cyclizing compound of the formula (A A- 3), optionally followed by Retroclaisen Reaction, 

to give compound of the formula (A B). The cyclization can be conducted as well as Process B. 

[02131 The Retroclaisen Reaction can be conducted by treating with a base such as UOH in a solvent such as 

tetrahydrofran. 



Process AC 



[0214] This process is for reacting compound of the formula (A B) with compound of the formula: RS-L (wherein L is 
a leaving group) in the presence of a base to give compound of the formula (AC). The process can be conducted 
according to the conventional N-alkylation. For example, compound of the formula (A B) is reacted with bromoethane 
etc. in the presence of a base such as potassium bis(trimethylsilil)amide in a solvent such as tetrahydrofran. 
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(wherein, R6, R^. R^ RG, RN i, RX, l. Q, X, Y, and Z are the same as above) 
Process BA 

[0215] This process is for dehydrating compound of the formula ( B A - 1 ) to give compound of the formula (B A-2). 
[021 6] Examples of compound of the formula (B A-1 ) include 5 -hydroxy - 6 -oxo- 1 , 2.3,6-tetrahydropyridine - 4-car- 
boxylic acid ethyl ester, which can be prepared by the known method (Org. Prep. Proced. Int, 29. 330-335 (1997)). 
[021 7] The process can be conducted by treating compound of the formula (B A-1 ) with a catalytic amount of paradium 
carbon in a solvent such as oxylene. 

Process 88 

[0218] This process is for protecting a reactive substituent of compound of the formula (B A- 2) to give compound 
of the formula (B B). 

[0219] Examples of a protecting group include alkyi and alkoxyaikyi, which can be introduced by the conventional 
protection reaction (Protective Groups in Organic Synthesis, Theodora W. Greene). 

Process BG 

[0220] This process is for converting compound of the formula (B B) into compound of the formula (B C), according 
to the method of Process H and Process AA. 

Process BD and BE 

[0221] These processes are for deprotecting compound of the formula (B C) to give compound of the formula (B D), 
followed by deprotection to give compound the formula (8 E). Depending on the reaction conditions, both deprotections 
can be condcuted at the same time. These deprotections can be conducted according to the conventional method 
(Protective Groups in Organic Synthesis, Theodora W. Greene). 
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step CA 




StepCB 



(CA) 




StcpCC 



(CB) 




Step CD 




StepCE 




(CO) 



(wherein. R. RP. RG rni^ l. Q. X, Y. YA and Z are the same as above) 
Process CA 

?n^KJ^'^ '^^"^'"^ compound of the formula (B B) with hydrazine to give compound of the formula 

(C A). The process can be conducted by reaction with hydrazine in a solvent such as ethanol. 

Process CB 

[0223] This process is for cor,verting compound of the formula ( C A) into compound of the formula (C B) according 
to the methods of Process N and Process P. >.««ruing 

Process CC 

[0224] This process is for converting compound of the formula ( C B ) Into compound of the formula (C C) according 
to the method of Process M. ^ / y 

Process CD and CE 



J.^'^ ^'"""^^ deprotecting compounds of the formula (CC) and (CD) according to the method of Process 
UD and CE. 



80 



EP 1422 218 A1 




(wherein, R^, R^. R^, R^, R*", R*^^ , R^. Q, X, Y, Y A and 2 are the same as above, Z a is O, S or NHg) 
Process DA 

[0226] This process is for esterifing compound of the formula (D A - 1 ) to give compound of the formula (D A - 2 ). 
[0227] Examples of compound of the formula { D A - 1 ) include 3-hydroxy- 4-methoxypyridine - 2 -carboxylic acid 
which can be obtained by the known method (Tetrahedron, 54. 12745-12774 (1998)). The esterification can be con- 
ducted by the conventional method. 

Process DB 

[0228] This process Is for protecting a reactive substituent of compound of the formula (D A- 2 ) to give compound 
of the formula (D B). The protecting group is preferably aikyl. The protection can be conducted according to the con- 
ventional method (Protective Groups in Organic Synthesis. Theodora W. Greene). 

Process DC 

[0229] This process is for converting compound of the formula (D B) into compound of the formula (D C) according 
to Process B C. 

Process DD 

[0230] This process is for deprotecting compound of the formula (DC) to give compound of the fonnula (DD), ac- 
cording to the conventional method (Protective Groups in Organic Synthesis. Theodora W. Greene). 
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if IT X -Hal 

iMT ^ ^^^^ ^ rn'</yS'^ Process EB 

(EA-1) (EA-q 

X Y*Q X Y*Q 

rf*^a'^Y^^^ ^''P^^ss EC jx-'kA^^ Process ED 



"\ X Y*Q '^V X Y 

Pfc^-ff "tY^yZ^Q Process EF Pfio.,-f 



(EB) (Eq 
"\ X Y*Q P^y 

(ED) (EF) 

(wherein. RS rb. r7. rb. rg , rni , rx, l. X. Y. Y a. 2 and Z a are the same as above. Hal is halogen) 
Process E A 

[0231] This process is for halogenating compound of the formula ( E A - 1 ) to give compound of the formula (E A - 
2). Examples of compound of the formula (EA-1) include 5 -methoxy- 6 -methyl- 4 -oxo-l .4-dihydro-pyridine- 3 
-carboxyfic aad methyl ester which can be obtained by the known method (WO92/02523). The halogenation can be 
conventionally conducted, for example, compound of the formula (E A - 1) is heated in phosphorus oxychloride. 

Process EB 

[0232] This process is for substituting halogen of compound of the formula (E A- 2 ) with a group off Y^Q to give 
compound of the formula (EB). Compound of the formula (E A- 2 ) is reacted with sodium methoxide in a solvent such 
as methanol. 

Process EC 

[0233] This process is for substituting OR^i of compound of the formula (E B) with a leaving group L to give comoound 
of the formula (EC). r- . » 

Process ED 

[0234] This process is for converting compound of the formula (E C) into compound of the formula (E D) accordino 
to Process B C. ^ / w 

Process E F 

[0235] This process is for deprotecting compound of the formula (E D) to give compound of the formula (E F) ac- 
cording to the conventional method (Protective Groups in Organic Synthesis. Theodora W. Greene). 
[0236] Use of the present invention compounds is explained below. 

[0237] The present Invention compound is useful for preparing a pharmaceutical composition such as anf vims agent 
The present mvention compound, possessing a remarkable inhibitory activity on integrase of virus is expected to 
exhibit a preventing or treating effect for diseases caused by vimses which grow at least via production of integrase 

in infected animal cells, thus being useful as an integrase inhibitor against a retro-virus (e a HIV-1 HlV-9 htix/i 
SIV. FIV) as well as an anti-HIV agent. . ni v ^. n i lv-i , 
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[0238] Further, the present invention compound can be used in combination with other anti-HiV agents having a 
different action of mechanisum such as a reverse transcriptase inhibitor and/or a protease inhibitor. Since any of the 
integrase Inhibitors have not been on sale, a combination therapy of the present invention compound with a reverse 
transcriptase inhibitor and/or a protease inhibitor is very useful. 
s [0239] Further, the present invention compound can be used as a combind agent for enhansing the anti-HiV acitivity 
of other HIV agents, as shown in the cocktail therapy. 

[0240] Further, the present invention compound can be used in gene therapy in order to prevent a retrovirus vector 
derived from HIV or MLV from spreading over non-targetd tissues. In particular, in a case that cells infected with a 
vector in vitro is put back to a body, administration of the present invention compound in advanc can prevent an un- 
necessary infection in the body. 

[0241] The compounds of the present invention can be administered orally or parenteraliy. For oral administration, 
the compounds of the present invention can be used in any form of usual formulations, for example, sofid formulations 
such as tablets, powders, granules, capsules; aqueous formulations; oleaginous suspensions; solutions such as syrup 
or elixir. For parenteral administration, the compounds of the present invention can be used as an aqueous or oleag- 
is inous suspension injection, or nose drops. In the preparation of such formulations, conventional exciptents, binding 
agents, lubricants, aqueous solvents, oleaginous soh^ents, emulsifying agents, suspending agents, preservatives, sta- 
bilizers, and the like can be optionally used. Prefenred is an oral agent as an HiV-agent. 

[0242] A formulation according to the present invention may be manufactured by combining (for example, admixing) 
a curatively effective amount of a compound of the present invention with a pharmaceutically acceptable carrier or 
20 diluent. The formulation of the present invention may be manufactured with well-known and easily available ingredients 
in accordance with a known method. 

[0243] in the case of manufacturing a phannaceutical composition according to the present invention, an active 
ingredient is admixed or diluted with a carrier, or they are contained in a carrier in the form of capsule, sacheier, paper, 
or another container. In the case of functioning a carrier as a diluent, the carrier is a solid, semi-solid, or liquid material 

25 which functions as a medium. Accordingly, a formulation according to the present invention may be produced in the 
form of tablet, pill, powder medicine, intraoral medicine, elixir agent, suspending agent, emulsifier, dissolving agent, 
syrup agent, aerosol agent (solid in liquid medium), and ointment. Such a formulation may contain up to 10% of an 
active compound. It is preferred to formulate a compound of the present invention prior to administration. 
[0244] Any suitable carrier well known to those skilled in the art may be used for the formulation. In such formulation, 

30 a carrier is in the form of solid, liquid, or a mixture of solid and liquid. For instance, a compound of the present invention 
is dissolved into 4% dextrose / 0.5% sodium citrate aqueous solution so as to be 2 mg/ml concentration for intravenous 
injection. Solid formulation includes powder, tablet, and capsule. Solid cam'er consists of one or more of material(s) 
for serving also as fragrant, lubricant, dissolving agent, suspension, binder, tablet disintegrator, capsule. A tablet for 
oral administration contains a suitable exdpient such as calcium carbonate, sodium cart^onate, lactose, calcium phos- 

35 phate and the like together with a disintegrator such as corn starch, alginic acid and the like and/or a binder such as 
gelatin, acacia and the like, and a lubricant such as magnesium stearate. stearic acid, talc and the Tike. 
[0245] In a powder medicine, a cam'er is a finely pulverized solid which is blended with finely pulverized active in- 
gredients. In a tablet, active ingredients are admixed with a carrier having required binding power in a suitable ratio, 
and it is solidified in a desired shape and size. Powder medicine and tablet contain at)out 1 to about 99% by weight of 

40 the active ingredients being novel compounds according to the present invention. Example of suitable solid carriers 
include magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth 
gum. methyl cellulose, sodium cartwxymethylcellulose, low-melting wax, and cocoa butter. 

[0246] A liquid formulation includes suspending agent, emulsifier, syrup agent, and elixir agent. Active ingredients 
may be dissolved or suspended into a pharmaceutically acceptable carrier such as sterile water, a sterile organic 

45 solvent, a mixture thereof and the like. Active ingredients may be dissolved frequently into a suitable organic solvent 
such as propylene glycol aqueous solution. When finely pulverized active ingredients are dispersed into aqueous 
starch, sodium carboxylmethylcellulose solution, or suitable oil, the other compositions can be prepared. 
[0247] Although an appropriate dosage of the compound of the present invention varies depending on the adminis- 
tration route, age, body weight, conditions of the patient, and kind of disease, in the case of oral administration, the 

50 daily dosage can be between approximately 0.05-3000 mg, preferably approximately 0.1-1000 mg, for an adult The 
daily dosage can be administered in divisions. In the case of parenteral administration, the daily dosage for an adult 
can be t)etween approximately 0.01-1(X)0 mg, preferably approximately 0.05-500 mg. 

Examples 

55 

[0248] The productio n method and physical data of the synthesized products are shown below. Reactions are usually 
carried out under nitrogen atmosphere, and reaction solvents are used as dried over molecular sieve and the like. 
Extracts are dried over sodium sulfate or magnesium sulfate and the like. 
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A group compounds 
Compound A<7 

4-[5-(4-Fluorobenzyl)furan-2-carbonyl)-3-hydroxyl-1 -isopropyH ,5-dihydropyrrDle-2-one 
[0249] 



1^1) lA-2) 




(A-1) Dimethyl fumarate (30g.0.21 mol) was dissolved in acetonitrile (200ml) under heating and isopropylamine 
{25g, 0.42mol) was added thereto under ice cooling.then the mixuture was stirred for 1 6 hours at room temperature. 
Evaporation of the solvent and the excess isopropylamine under reduced pressure gave dimethyl 2-isopropylami- 
nosucdnate (42g, yield : 100%) . NMR(CDCl3)6: 1 .01 (3H, d, J=6.0Hz), 1 .05(3H, d. J=6.3H2), 2.67(1 H. t. J=9.9Hz). 
2.79(1 H. m). 3.69(3H, s). 3.74(3H, s). 3.68.3.75(2H. m). 

(A-2) According to the method of the reference (J. Org. Chem., 1 968, 33. p2051 ) . the above-mentioned compound 
A-1 (42g. 0.21 mol) was reacted with sodium methoxide (33g, 0.6mol) and dimethyl oxalate (25g, 0.21 mol) . After 
stirring for 16 hours at room temperature and further refluxing under heating for 2 hours, the solvent was evapo- 
rated. The dilute hydrochloric acid was added to the residue.then the precipitated crystal was filtered to give 4-hy- 
droxylisopropyl-5-oxo-2,5Kjihydro-1H-pyrrole-2,3-dicarboxylicacid dimethyl (33.6g, yield : 65%) . 
NMR(CDCl3)5: 1 .20(3H, d, J=6.9Hz), 1 .32(3H, d. J=6.9Hz). 3.77(3H, s), 3.85(3H. s), 4.39(1 H. m), 4.78(1 H, s). 
(A-3) To a suspention of the above-mentioned compound A-2 (lOg, 39mmol) in diethyl ether (200ml) , a diethyl 
ether solution of diazomethane was added. After the reaction was stopped by adding acetic acid, the reaction 
mixture was washed and dried.The solvent was evaporated to give 1 -lsopropyl-4-methoxy-5-oxo-2,5-dihydro-1 H- 
pyrrole-2,3-dicarboxyric acid dimethyl (10.2g, yield : 97%) . 

NMR(CDCl3)5: 1.18(3H, d, J=6.9Hz). 1.31(3H. d. J=6.9Hz), 3.77(3H. s). 3.78{3H, s). 4.36(3H, s). 4.30-4.40{1H, 
m). 4.76(1 H, s). 

(A-4) The above-mentioned compound A-3 (1 0.2g, 38mmol) was dissolved in methyl alcohol (50ml) and was added 
thereto the aquaous sodium hydroxide solution (sodium hydroxide 8g, water 50ml) .The reaction mixture was re- 
fluxed for 1 hour.After the solvent was evaporated, water (50ml) was added to the residue.The solution was acidified 
with the concentrated hydrochloric acid and extracted with diethyl ether. The extract was washed and dried.The 
solvent was evaporated and the residue was Crystallized with diisopropylether to give 1 -isopropyM-methoxy- 
5-oxo-2.5-dihydro-1 H-pyrrole-3-carboxylic acid (3.9g, yield : 52%) . 
NMR(CDCl3)8: 1 .24(6H, d, J=6.9Hz), 3.97(2H, s), 4.38(3H, s). 4.40-4.50(1 H, m), 

(A-5) The above-mentioned compound A-4 (1.6g. S.Ommol) was dissolved in methylene chloride (30ml) and to 



MeOaC COaMe 
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which was added 1-ethyl-3-(3-dimethylaminopropyl)cart)odiimid8 (1.5g, 9.8mmol) , N,0-dimethythydroxylamine 
hydrochloride (940mg, 9.6mmol) .hydroxybenzimidazote (llOmg, 0.8mmol) and triethylamine (I.Og, 9.9mmol) . 
The mixture was stirred for 2 hours at room temperature.The solution was dilute d with chloroform, washed and 
drled.The solvent was evaporated under reduced pressure and the residue was purified with silica gel column 
chromatography (ethyl acetate) to give 1-isopropyl-4-methoxy-5-oxo-2,dihydrO'1H-pyrrole-3-cartK>xylic add meth- 
oxymethylamide (1.5g. yield : 77%) . 

NMR(CDa3)5 : 1.22(6H, d, J^.9Hz). 3.30(3H, s). 3.71 (3H, S). 3.98(2H. s), 4.04(3H. s), 4.4(M.50(1H, m). 
(A-6) Aluminum chloride (1 .36g, lOmmol) was suspended in tetrahydrofuran (20ml) »to which was added sodium 
tx)rohydride (650mg, 17mmol) under Ice coofmg.After the mixture was stirred for 10 minutes,(5-bromofuran-2-yl) 
-(4-fiuorophenyl)metanone (900mg, 3.4mmol) was added to the mixture and refluxed for 30minutes under heating. 
After coonng,the reaction solution was poured into the ice water and extracted with diethyl ether.The extract was 
washed ,dried,and evaporated to give 2-bromo-5-(4-fluorobenzyl)furan.This residue was dissolved in tetrahydro- 
furan.to which was added n-txjtyllithium (2.5ml, 4mmol) at -78^C.10 Minutes later,the compound A-5 (820mg, 
3.4mmol) was added to the mixture and stirred for 1 hour. Water was added to the solution and the mixture was 
extracted with ethyl acetate. After the ethyl acetate solution was washed and dried,the solvent was evaporated 
under reduced pressure and the residue was purified with silica gel column chromatography(n-hexane:6thyl ace- 
tate=2:1) to give 4-[5-(4-fluorobenzyl)furan-2-carbonyl]-1-isopropyl-3-methoxy-1.5-dihydropyrrole-2-one(80mg, 
yield:7%). 

NMR(CDCl3)6: 1 .23(6H. d, J=6.9Hz), 4.05(2H , s), 4.08(2H, s), 4.1 5(3H. s). 4.40-4.50(1 H. m). 6.1 7(1 H, d. J=3.6Hz). 
6.90-7.06(2H, m). 7.20-7.26(2H. m). 7.35(1 H. d. J=3.6H2). 

(A-7) The atX3ve'menttoned compound A-6(80mg, 0.22mmol)was dissolved in acetonitri(5ml),to which was added 
chlorotrimethylsilane(200mg, 1.8mmol) and sodium iodide(270mg. 1.8mmol).and the mixture was stirred for 
30minutes at room temperature. Sodium sulfite was added to the solution,which was acidified with the 1 N hydro- 
chloric acid aqueous solution and extracted with ethyl acetate. The extract was washed ,dried and was evaporated 
and the residue was Crystallized with diethylether to give 4-[5-(4-fluorobenzyl)furan>2-carbonyl]-3-hydroxy-1'iso- 
propyl-1,5-dihydropyrrole-2-one (50mg, yield : 68%) . 
Melting point: 155-1 57**C 



Elementary analysis as as C<|gHi8FN04 O.2H2O 

Calcd. (%) I C. 65.77; H. 5.35; N, 4.04; F. 5.48. 
Found (%) 1 C, 65.72; H, 5.27; N. 3.97; 5.26. 



NMR(CDCl3)5: 1 .23(6H, d, J=6,9H2), 4.08(2H. s), 4.13(2H, s), 4.50-4.60(1 H, m), 6.33(1 H. d, J«3.6Hz), 7.02-7.10(2H, 
m), 7.20-7.26(2H. m), 7.33(1 H, d. J=3.6H2). 
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CompoundA-12 

4-[5-(4-Ruoroben2yl)furan-2-carbonyl]-3-hydroxy-1 -methyl-1 ,5^hydropyrrole-2-one 
5 [0250] 




(A-8) Acrylic acid ethyl ester (2.0g, 20mmol) was dissolved in ethanol(20ml),to which was added dropwise meth- 
ylamine (20mmol, 20% ethanol solution) under ice cooling. Di-tert-butyldicarbonate (4.4g, 20mmol) was added 
thereto and the mixture was warmed to room temperature. The solvent was evaporated under reduced pressure 
and the residue was purified with silica gel column chromatography (n-hexane : ethyl acetate=5:1-3:1) to give 
3-(tert-butoxycart)onylmethylamtno)propionic add ethyl ester (3.1 g. yield : 66%). 

NMR(CDCl3) 5: 1 .26(3H. t. J=7.2H2), 1.46(9H. s). 2.54(2H, t. J=7.0H2). 2.87(3H. s), 3,50(2H. t. J=7.0Hz), 4.14 
(2H, q, J=7.2Hz). 

(A-9) INljthium hydroxide aqueous solution (17.5ml) was added to the above-mentioned compound A-8 (4.05g, 
17.5mmol) in methyl alcohol (35ml) and the mixture was stirred for 5 hours. Methyl alcohol was evaporated under 
reduced pressure and the solution was acidified with citric add and extracted with ethyl acetate.The extract was 
washed,dried and was evaporated to give 3-(tert-butoxycarbonylmethylamino)propionic acid (3.57g, yield : 1 00%) . 
NMR(CD30D) 6: 1 .45(9H, s), 2.51 (2H, t. J=7.0H2). 2.87{3H. s). 3.50(2H. d. J=7.0Hz). 

(A-10) The above-mentioned compound A-9 (3.82g. 18.8mmol) was dissolved in a chloroform (20ml) -aoetonitrile 
(1 OmI) solution and to which was added O.N-dimethylhydroxylamine hydrochloride (2.02g, 20.7mmol) .1 -hydroxy- 
benzotriazole (254mg, 1 .88mmol) .1 -ethyl-3-(3<«methylaminopropyl)cart3odiimide (3.50g. 22.6mmol) and triethyl- 
amine (2.09g, 20.7mmol) and the mixture was stin-ed for 3 hours.Water was added to the solution and extracted 
with chloroform.The extract was washed,dried.and evaporated under reduced pressure and the residue was pu- 
rified with silica gel column chromatography (n-hexane : ethyl acetate=1:1-2:1) to give [2-(methoxymethylcar- 
bamoyl)ethyl]methylcarbamic add tert-butyl ester (3.94g, yield : 85%). 

NMR(CDCl3) 8: 1.46(9H. s), 2.67(2H. t, J=7.0H2), 2.89(3H, s). 3.19(3H, s), 3.52(2H. t, J=7.0H2). 3.69(3H, s). 
(A-11) N-butyllithium (5mmol) was added dropwise to 2-bromo-5-(4-fluorobenzyl)furan (1.30g» 5mmol) in THF 
(1 OmI) at -78°C.The above-mentioned compound A-10 (1 .23g. 5mmol) in THF (5ml) was added to the mixture and 
stirred for 30 minutes, then an ammonium chloride aqueous solution was added to the solution and the solution 
was extracted with ethyl acetate.The extract was washed, dried, and evaporated under reduced pressure and the 
residue was purified with silica gel column chromatography (n-hexane : ethyl acetate=3:1 -2:1 ) to give {3-(5-(4-fluor- 
obenzyl)hjran-2-yl]-3-oxopropyl}methylcarbamic add tert-butyl ester (1.02g, yield : 56%) . 
NMR(CDCl3) 6 : 1.42(9H, s), 2.87(3H. s), 3.00(2H, t. J=7.0H2). 3.58(2H. t. J=7.0H2), 4.01 (2H. s). 6.10(1H. d. 
J=3.7H2), 6.98-7.05(2H. m), 7.13(1 H. d. J=4.0H2), 7.19-7,26(2H, m). The following compound was synthesi2ed 
by the same method as above using 3-(4-fluoroben2yl)-bromoben2ene which was synthesi2ed according to the 
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method of the reference (Journal of Medidnal Chemistry. 2000, 43, 26, p4923) . {3-[3-(4-Fluoroben2yl)phenyl]- 
3-oxopropyl}methylcart)amic add tert-butyl ester 

NMRCCDCy 8: 1.43(9H. s). 2.89(3H, s). ai8(2H, t. J=6.7H2). 3.61 (2H. t, J=6.7H2), 4.01 (2H, s), 6.95-7.01 (2H, 
m), 7.11-7.16(2H. m). 7.37-7.40(2H. m), 7.81-7.82{2H, m). 

(A-12) A 4Nhydrochloric add dloxane solution (5ml) was added to the above-mentioned compound A-11 (I.OOg, 
2.77mmol) and the mixture was stirred for 30minutes.The excess hydrochloric ad d and solvent were evaporated 
under reduced pressure.to which was added oxalic add diethyl (485mg, 3.32mmol) in ethanol (5ml) After sodium 
ethoxide (8.31 mmol, 20% ethanol solution) was added under ice cooling.the solution was warmed to room tem- 
perature and stirred for 1 hour.Water was added to the solution and extracted with ethyl acetate.The extract was 
washed.dried and evaporated.The precipitated crystal was washed with methyl alcohol and dried under reduced 
pressure to give 4-[5-(4-fluoroben2yl)furan-2-carbonyll-3-hydroxyl-methyH.5-dihydropyn-ole-2-one (641 mg, 
yield :73%) . 

Melting point: 141-143^0 



Elementary analysis as as C^7H^4FN04 0.1 H2O 


Calcd. (%] 
Found (%) 


C. 64.39; H.4.51; N,4.42; F, 5.99. 
C. 64.24; H, 4.29; N. 4.43; F. 5.92. 



NMR(CDCl3) 5: 3.14(3H, s), 4.07(2H. s), 4.19(2H, s), 6.29(1 H. d, J=3.7Hz), 7.03-7.09(2H. m), 7.20-7.26(2H, m). 
7.32(1 H, d, J=3.7H2). 

[0251] The following compound was synthesized by the above-mentioned method. 

(A-12-a) 4-[3-(4-Fluorobenzyl)ben2oylI-3-hydroxy-1-methyl-1,5-dihydropyrrole-2-one Melting point:135-137*C 



Elementary analysis as as C19H16FNO3 O.2H2O 


Calcd. (%) 
Found (%) 


C, 69.38; H, 5.03; N. 4.26; F. 5.78. 
C, 69.53; H, 4.83; N, 4.21 ; F. 5.61 . 



NMR{CDCl3) 6: 3.16(3H, s), 4.04(2H, s), 4.23(2H, s), 6.99-7.04(2H, m), 7.13-7.18(2H. m). 7.42-7.44(2H. m). 7.56 
(1H.S), 7.62-7.65(1 H. m). 
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CompoundA-17 



1 <5yclopropyM-[5-(4-fluoroben2yl)furan-2Karbonyl].3.hydroxy-l ^^^^ 
[0252] 



Q 



O 



Mo 

* 

O 



¥• y 



(Arl4) 



BocN 






(A-15) 



(Ar16) 



i Sodium hydrogen carbonate(54g, 0.64mol) was added to N.OKJimethylhydroxylamine hydrochloride{32g 
0 32mol)in methylene chloride(1 L),and the mixture was stirred for 30 minutes at room temperature.AcryloyI chloride 
(30g. 0.32mol)m methylene chloride was added dropwise to the solution under ice cooling and stirred forlhour at 
room ternperature.The solution was dried, filtered and evaporated to give N-methoxy-N-methylacrylamlde(34g. 

I^^^^^l^i^ ; 0.2.1.8Hz). 6.43(1H. dd. J=17.1.1.8Hz). 6.73(1H. dd. 

(A-14) The above-mentioned compound A-1 3(2.0g. 1 7.4mmol)and cyclopropylamine(1 .Og. 1 7.5mmol) were dis- 
solved in ethanol(20ml),and the mixture was refluxed fort hour under heating.After dl-tert-butyldicarbonate(4 5q 
20mmol) was added to the solution under Ice cooling.and the mixture was stirred for 30 minutes at room temDer- 
aUire. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column 

trrss's^S!''"'^'"''"''"'''^ 

?rSr\°f f ^^°^•^«(2H. m). 1 .46(9H. s). 2.50-2.56(1 H. m). 2.68(2H. t. J-7.4Hz). 3.18(3H. 

The following compounds were synthesized by the above-mentioned method. 
Ethyl[2-(methoxymethylcarbamoyl)ethyllcarbamic add tert-butyl ester 

S5\'fi^^^ t^ """^^' ^ "^^^^^^ '^^'^^^^ 3-^»(3H. s). 3.26(2H. q. J=7.0H2), 3,48 

t, J=:D.onZ), 3.69(3H, S). 

[2-(Methoxymethylcarbamoyl)ethyl]propylcarbam!c acid tert-butyl ester 

^'^Q^SI'f 'f ?'^'.o,tI-^!^''' ^•^^^•^»<2H. m). 1.46(9H. s). 2.69(2H. s). 3.14-3.20(2H. m). 3.18(3H. 8). 
o.4»(i!M. t, J=7.inz). 3.69(3H, S). 

Butyl[2-(methoxymethylcart>amoyl)ethyl]cart}amic add tert-butyl ester 

NMR(COCl3)S: 0.92(3H. t. J=7.4Hz). 1.23-1.34(2H. m), 1 .44-1 .53{2H. m). 1.46(9H. s). 2.69(2H. s) 3 18(3H s) 
3.20(2H,t.J=7.5Hz).3.48(2H.t.J=7.1Hz).3.69(3H.s). /. -^-o^Kn. s,. j-i^jh, s). 

(2-Methoxyethyl)-[2-(methoxymethylcarbamoyl)ethylJcarbamic acid tert-butyl ester 

NMRJCDCy 5: 1.46(9H. s). 2.71(2H. brs). 3.18(3H. s). 3.34(3H. s). 3.42(2H. bts). 3.4S(2H. brs). 3.55(2H. L 
J=6.7Hz), 3.69(3H, s). 

(1-Ethylpropyl)-{2-(methoxymethylcarbamoyl)ethyl]carbamic acid tert-butyl ester 

NMR(CDCy 5: 0.85(6H. t. J=7.5Hz). 1.46(9H. s). 2.65.2.80(2H. m). 3.18(3H. s). 3.25-3.40(2H, m), 3.63(0 5H 
brs), 3.69(3H. s). 3.88(0.5H. brs). * » /» s^\x,.^n, 

(A-15) N-butyllithium(1.55M solution. 3.3ml. 5.1mmol)was added to 2-bramo-5.(4-fluorobenzyl)furan(1.3g. 
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5.1mmol)in tetrahydrofuran(10mi)at •78''C.After the mixture was stirred for 5 mmutes,the compound A-14(1 .36g, 
5mmol)was added and stirred for 30 minutes. A saturated ammonium chloride aqueous solution was added to the 
solution and was extracted with ethyl acetate.The extract was washed,dried,and evaporated under reduced pres- 
sure, then the residue was purified with silica gel column chromatography(ethyl acetate :n-hexane=4:1)to give 
cyclopropyl{3-I5-(4-fluoroben2yl)furan-2-yl)-3-oxopropyl)cart)amic acid tert-butyl ester(1.12g. yield:58%). 
NMRCCDCy 5 : 0.55-0.62(2H. m), 0.66-0.7(2H, m), 1 .44(9H. s), 2.45-2.52(1 H, m). 3.00(2H. t. J=7.1 Hz). 3.60(2H, 
t, J=7.1 Hz), 4.01 (2H, s), 6.1 0(1 H, d. J=3.6H2). 6.96-7.05(2H, m). 7.1 4(1 H. d, J=3.6Hz), 7.1 6-7.23(2H, m). 

The following compounds were synthesized Xjy the akx)ve-mentioned method. 
Ethyl{3-[5-(4-fluorobenzyl)furan-2-ylI-3-oxopropyl}carbamic acid tert-butyl ester 

NMR(CCX)l3)6: 1 .08(3H. t. J=7.1 Hz). 1 .43(9H. s), 3.01 (2H. t. J=6.8Hz). 3.24(2H. q. J=7.1 hz).3.54(2H. t. J=6.8Hz), 
4.01 (2H, s), 6.10(1 H, d, J=3.6Hz). 7.00-7.04(2H, m), 7.14(1 H. s), 7.18-7.24{2H, m). 
{345-(4-Fluorobenzyl)furan-2-yq-3-oxopropyt}propylcarbamic acid tert-butyl ester 

NMR(CDCl3)5: 0.86(3H. t, J=7.4Hz). 1 .42-1 .58(2H. m), 1.43(9H, s). 3.01 (2H, t J=6.9Hz), 3.14(2H. t, J=7.4Hz). 
a54(2H, t. J=6.9Hz), 4.01 (3H, s). 6.10(1H. d. J=3-3Hz). 6.97-7.04(2H. m). 7.14(1H, s). 7.18-7.24{2H, m). 
Butyl{3-[5-{4-fluarobenzyl)furan-2-yll-3-oxopropyl}carbamic acid tert-butyl ester 

NMRCCDCyS: 0.91 (3H. t. J=7.4Hz). 1 .21 -1 .35(2H. m). 1 .42-1 .52(2H. m). 1 .43(9H. s). 3.01 (2H. t. J=7.0Hz). 3.1 8 
(2H. t. J=7.5Hz). 3.54(2H, t, J=7.0Hz), 4.01 (2H. s), 6.10(1 H. d. J=3.3Hz). 6.97-7.04(2H. m), 7.15(1 H. s). 7.18-7.23 
(2H, m). 

(3-[5-(4-Fluorobenzyl)furan-2-yll-3-oxopropyl}-(2-methoxyethyl)carbamlc add tert-butyl ester 

NMR(CDCl3) 5 : 1 .42(9H. s), 3.02(2H. brs). 3.32(3H. s), 3.39(2H. brs). 3.46(2H, brs). 3.61 (2H, t. J=6.9Hz). 4.00 

(2H, s), 6.09(1 H, d, J=2.3Hz), 6.98-7.05(2H. m), 7.13(1 H. brs). 7.18-7.28(2H. m). 

(1-Ethytpropyl)-{3-[5-(4-fluorobenzyl)furan-2-yl]-3-oxopropyl}-carbamic acid tert-butyl ester 

NMR(CDCl3) 6: 0.85(6H, brs), 1.45(9H. s), 3.02-3.11 (2H, m). 3.32-3.43(2H, m), 3.63(0.5H. brs). 3.88(0.5H. brs). 

4.01 (2H, s). 6.08-6.11(1H, m). 6.98-7.03(2H, m), 7.11(1H. brs), 7.17-7.28(2H, m). 

(A-16) The above-mentioned compound A-15(1.12g. 2,9mmol)was dissolved in a 4N hydrochloric acid/dioxane 
solution(4ml)and the mixture was stirred for30 minutes at room temperature.The solution was poured into a sodium 
hydrogen carbonate solution and extracted with ethyl acetate. The extract was washed.dried.and evaporated under 
reduced pressure.then the residue was purified with silica gel column chromatography(chtoroform:methyl alco- 
hol=10:1)to give 3-cyclopropylamino-1-[5-{4-fluorobenzyI)furan-2-yl]propane-1-one(810mg. yield:98%). 
NMR(CDCl3)6 : 0.30-0.37(2H, m), 0.41-0.48(2H, m). 2.11-2.20(1H. m), 2.95-3.01 (2H. m). 3.05-3.11(2H. m). 4.01 
(2H. s). 6.10(1 H, d. J=3.6Hz), 6.96-7.05(2H, m). 7.12(1 H. d. J=3.6H2), 7.16-7.23(2H. m). 

The following compounds were synthesized by the above-mentioned method. 
3-Ethylamino 1 -[5-(4-f luorobenzyl)furan-2-y l]propane-1 -one 

NMR(CDCl3)5: 1.48(3H. t. J=7.2Hz), 3.04-3. 18(2H. m), 3.33-3.41 (2H. m), 3.53(2H, t, J=6.6Hz). 3.98(2H. s). 6.10 
(1H. d, J=3.6Hz). 6.97-7.04(2H. m). 7.1 5-7.21 (2H, m). 7.23(1 H. d, J=3.6H2). 9.57(1 H. s). 
1 -[5-(4-Fluorobenzyl)furan-2-yl]-3-propylamlnopropane-1 -one 

NMR(CDCl3)5: 1 .05(3H. t. J=7.4Hz), 1 .85-1 .99(2H. m). 2.90-3.05(2H. m), 3,29-3.40(2H, m). 3.55(2H. t. J=6.5Hz). 
3.99(2H, s), 6.12(1 H, d, J=3.5Hz). 6.98-7.06(2H, m). 7.17-7.23(2H, m), 7.24(1 H. d, J=3.5Hz), 9.50(1 H. s). 
3-Butylamino-1 -[5-(4-f luorobenzyl)furan-2-yl]propane-1 -one 

NMR(CDCl3)8: 0.95(3H, t, J=7.4Hz), 1.37-1.51(2H, m), 1.80-1.93(2H, m), 2.94-3.08(2H, m), 3.30-3.41 (2H, m). 
3.54(2H, t, J=7.1 Hz). 3.98(2H. s). 6.10(1 H, d. J=3.6Hz). 6.96-7.05(2H. m). 7.15-7.22(2H. m). 7.25(1 H. d. J=3.6Hz). 
9.51 (1H, s). 

1 -[5-(4-Fluorobenzyl}furan-2-yl]-3-(2-methoxyethylamino)propane-1 -one 

NMR(CDCl3) 5 : 2.86(2H, t, J=5.2Hz), 3.05(4H, dd. J=r2.7, 2,7Hz), 3.36(3H. s). 3.52(2H, t. J=5.2Hz), 4.00(2H. s), 
6.11(1H. d, J=3.6Hz). 6.98-7.04(2H. m). 7.13(1H. d, J=3.4Hz), 7.18-7.26(2H. m). 
3-(1-Ethylpropylamino)-1-[5-(4-fluorobenzyl)furan-2-yl]propane-1-one 

NMR(CDCl3) 6: 0.90(6H, brs). 1.45(4H, brs). 2.90-3.15(4H, m), 4.00(2H. s). 6.12(1H, d. J=3.7Hz), 6.95-7.08(2H, 
m). 7.1 5(1 H, d, J=3.7Hz), 7.20-7.28(2H, m). 

( A-1 7) The above-mentioned compound A-1 6(300mg. 1 mmol)and oxalic add dimethyl(1 40mg, 1 .2mmol)were dis- 
solved in methyl alcohol(2ml),then 3N-sodium methoxide/methyl aloohol(0.7ml, 2mmot)was added to the mixture 
and stirred for 1 hour at room temperature. The solution was poured into an ammonium chloride aqueous solution 
and extracted with chloroform. The extract was washed.dried.and evaporated under reduced pressure.The residue 
was recrystallized from methyl alcohol to give 1-cyclopropyl-4-[5-(4-fluorobenzyl)furan-2-cart)onyl]-3-hydroxy- 
1 .5-dihydropyrrole-2-one(1 1 0mg, yield:32%). 
Melting point:158-159"C 
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Elementary analysis as C^9H^gFN04 



Calod.(%) jc. 66.86; H,4.72; N.4.10; F,5,57. 
Found (%) iC 66.84; H.4.62; N.4,09; F, 5.24. 



NMR(CDCl3)5 : 0.76^.85{2H. m), 0.90-0.98(2H. m), 2.84-2.92(1 H. m). 4.07(2H. s), 4.10(2H. d. J=0.6H2), 6.31 
(1H, dt, J=3.6, 0.6H2), 7.03-7.10(2H, m), 7.20-7.26(2H, m), 7.32(1H. d, J=3.6H2). 

[0253] The following c»mpounds were synthesized by the above-mentioned method. 

{A-17-a) 1-Ethyl-4-[6-(4-fluoroben2yl)furan-2-carbonyI]-3-hydroxy-1.5-dihydropyrrole-2-one NMRCCDCyS: 1 23 
(3H. t J=7.3H2), 3.58(2H. q, J=7.3H2), 4.08(2H. s). 4.1 8(2H, s). 6.31 (1 H, d. J=3.6H2). 7.02-7.1 0(2H. m). 7.21 -7.26 
(2H, m). 7.33(1 H. d. J=3.6Hz). 

{A-17-b) 4-[5-(4-Fluorob€nzyl)furan-2-carbonyl]-3-hydroxy-1-propyl-1,5-dihydrDpyrrole-2-one 
NMR(CDCl3)6: a96{3H, t. J=7.4H2). 1 .56-1 .70(2H. m). 3.48(2H. t, J=7.4H2). 4.08(2H, s). 4.1 6(2H, s). 6.31 (1 H, d 
J=3.3H2), 7.00-7.10(2H, m). 7.20-7.26(2H. m). 7.33(1 H. d. J=3.3H2). (A-17-c) 1-Butyl-4-(5-(4-fluoroben2yl)furan- 
2-carbonyl]-3-hydroxy-1 ,5<Jihydropyrrole-2-one NIVIR(CDCl3)5: 0.97(3H. t, J=7.2H2), 1 .30-1 .44(2H. m). 1 .53-1 64 
(2H. m). 3.52(2H. t. J=7.4H2), 4.08(2H. s). 4.1 6(2H. s), 6.31 (1 H. d. J=3.5H2). 7.01 -7.1 0(2H. m). 7.20-7.26(2H. m) 
7.33(1 H, d. J=3.5H2). ^ • /. 

(A-1 7-d) 4-[5-(4-Fluorobenzyl)furan-2-carbonyl]-3-hydroxy-1 .(2-methoxyethyl)-1 ,5<Jihydropyrrole-2-one 
Melting point:105-106**C 

NMR(CDCl3) 5 : 3.35(3H. s), 3.60(2H. t, J=4.3H2). 3.72(2H. t. J=4.6H2). 4.06(2H. s). 4.40(2H. s). 6.29(1H d 
J=3.7H2). 7.03-7.08(2H. m). 7.21 -7.24(2H. m). 7.31 (1 H. d. J=3.7H2). (A-1 7-e) 1 -(1 -Ethylpropyl)-4^[5-(4-f luoroben- 
zyl)furan-2-carbonyl]-3-hydroxy-1,5-dihydropyrrole-2-one 
Melting point:140-14rC 

NMR(CDCl3) 5 : 0.86(6H. t. J=7.3H2). 1.42-1.73(4H, m), 4.02(2H. s), 4.06-4.15(3H. m). 6.33(1H. d. J=3.7H2) 
7.02-7.08(2H, m), 7.20-7.27(2H. m) 7.34(1 H, d. J=3.1 Hz). 

Compound A-1 9 

1-Cyclohexyl-4-[5-(4-fluoroben2yl)furan-2-carbonyll-3-hydroxy-1,5-dihydropyrrole-2-one 
[0254] 




CA-18) (A-19) 



(A-1 8) 4-[5-(4-Fluorobenzyl)furan-2-ylI-2-hydroxy-4-oxo-2-butenoic add methyl ester was synthesi2ed according 
to the method of the reference(WO00/39086). 

(A-1 9) The above-mentioned compound A-1 8(300mg. 1 mmol) was dissolved in dioxane(3ml).to which were added 
cyclohexylamine(200mg, 2mmol)and paraformaldehyde(80mg)under ice cooling.After the mixture was stirred for 
3hours at room temperature, the solution was poured into a dilute hydrochloric acid-ice water and extracted with 
ethyl acetate. The extract was washed,dried,and evaporated under reduced pressure.The residue was recrystal- 

Ii2ed from diethyl ether to give 1-cyclohexyl-4-[5-(4-fluoroben2yl)furan-2-carbonylJ-3-hydroxy-1,5-dihydropyrrole- 
2-one(280mg, yield :73%). 

Melting point:41-142»C 
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Elementary analysis as C22H22FN04 



Calcd.(%) iC 68,92; H,5.78; N,3.65; F,4.96. 
Found (%) i C, 68.73; H, 5.77; N, 3.60; F, 4.80. 



NMR(CDCl3)5: 1.15-1.51(5H. m). 1 .70-1 .91 (5H. m), 4.08(2H. s). 4.12(2H, s), 4.10-4.20(1H. m), 6.33(1H. d. 
J=3.6Hz), 7.03-7.1 0(2H, m), 7.20-7.26(2H, m), 7.33(1 H, d, J=3.6H2). 

[0255] The following compounds were synthesized by the above-mentioned method. 

(A-1 9-a) 1 -Cyclopentyl-4-[5-{4-fluoroben2yl)furan-2-carbonyl]-3-hydroxy-1 ,5-dihydrapyrrole-2-one 
Melting pointrl 57-1 59°C 



Elementary analysis as C21H20FNO4 



Calcd. (%) j C. 68.28; H. 5.46; N. 3.79; F. 5.14. 
Found (%) 1 C. 67.94; H, 5.48; N, 3.72; F, 5.13. 



NMRCCDCyS : 1 .44-1 .60{2H, m), 1 .60-1 .82{4H. m), 1 .90-2.02(2H. m), 4.07(2H, s), 4.1 5(2H. s), 4.56-4.68(1 H, m). 
6.33(1 H. d. J=3.6Hz). 7.03-7.10(2H. m). 7.18-7.26(2H. m). 7.33(1 H. d. J=3.6H2). 

(A-19-b) 4-[5-(4-Fluoroben2yl)furan-2-carbonyl]-3-hydroxyl-(4-methoxyphenyl)-1,5-dihydropyrrole-2-one 
Melting point:225-227X 



Elementary analysis as CssH^e^^Os^-IHsO 



Calcd. (%) I C. 67.51; H,4.48; N.3.42; F,4.64. 
Found (%) I C, 67.31 ; H. 4.46; N. 3.38; F. 4.38. 



NMR(CDCl3)6: 3.85(3H, s). 4.10(2H. s). 4.60(2H. s), 6.36(1 H. d. J«3.6H2), 6.97(2Hx2, Abq. J=9.0Hz), 7.02-7.10 
(2H, m), 7.20-7.26(2H. m), 7.38(1 H, d, J=3.6Hz), 7.57(2Hx2, Abq. J=9.0Hz). 

(A-l 9-c) 4-[5-(4-Fluorobenzyl)furan-2-carbonyIl-3-hydroxyl-(2-hydroxyl-methylethy l)-1 ,5-dihydropyrrole-2-one 
Melting pointil 68-1 69^C 



Elementary analysis as C^gHigFNOg 



Calcd. (%) 
Found (%) 



C. 63.50; H.5.05; N, 3.90; F. 5.29. 
C. 63.17; H.4.99; N.3.83; F,5.13. 



NMR(DMSO-ot)5 : 1.07(3H. d. J=6.3Hz), 3.32-3.38{2H, m). 3.89-3.96(1 H. m). 4.09(2H. s),4.27(2H, s). 4.60(1 H. 
bs), 6-41 (1H, d, J=3.6H2), 7.00-7.1 5(2H, m), 7.30-7.36(2H, m), 7.50(1 H, d, J=3.6Hz). 
( A-1 9-d) 1 -Allyl-4-(5-(4-fluorobenzyl)furan-2-carbonyl]-3-hydroxy-1 ,5-dihydropyrrole-2-one 
Melting point:95-96.5**C 



Elementary analysis as C^9Hi6FN04 



Calcd. (%) I C. 66.86; H, 4.72; N. 4.10; F. 5.57. 
Found (%) I C, 66.69; H,4.65; N,4.07; F. 5.36. 



NIVIR(CDCl3)S : 4.05(2H. s). 4.15(2H, d. J=6.1 Hz). 4.18(2H. s). 5.24(1 H. dd, J=16.7. 1 .IH2). 5.29(1 H, dd. J=10.1. 
1.1Hz), 5.81 (1H. ddt. J=16.7, 10.1, 6.1Hz), 6.31 (1H, d. J=3.5Hz), 7.00-7.08(2H. m), 7.17-7.25(2H. m), 7.32(1 H, 
d. J=3.5Hz). 

(A-1 9-e) 1 -Benzyl-4-[5-(4-f luorobenzyl)furan-2-carbonyO-3-hydroxy-1 ,5-dihydropyrrole-2-one 
Melting point: 1 29-1 30»C 



Elementary analysis as C23H^qFN04 



Calcd. (%) I C, 70.58; H, 4.64; N, 3.58; F. 4.85. 
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(continued) 



Elementary analysis as C23H^8FN04 



Found (%) I C. 70.42; H. 4.56; N, 3.60; F, 4.74. 



NMR(CDCl3)5 : 3.99(2H, s), 4.13(2H. s). 4.71(2H. s). 6.27(1H, d. J=3.6Hz). 6.91 -7.00{2H, m), 7.08-7.16(2H. m). 
7,23-7.30(3H. m). 7.33-7.42(3H. m). 

(A-1 9-f) 4-[5-(4-Fluorobenzyl)furan-2-carbonyll-3-hydroxyK2-hydroxyethyl)-1 ,5-dihydropyrrole-2-one 
Melting point:144-145.5''C 



Elementary analysis as C^s'^ie^^Os 



Calcd. (%) ! C, 62.61 ; H. 4.67; N. 4.06; F, 5.50. 
Found (%) j C, 62.39; H. 4.61 ; N. 4.01 ; F. 5.42. 



NMR(CDCl3)5 : 3.68(2H. t. J=4.9H2), 3.89(2H. t, J=4.9H2). 4.07(2H. s). 4.37(2H. s). 6.29(1 H. d J=3 6Hz) 
7.01-7.10(2H. m). 7.20-7.28(2H. m). 7.32(1H. d. J=3,6Hz). 

(A-1 9-g) 4-[5-(4-Fluorobenzyl)furan-2-cart>onyQ-3-hydroxy-1 -{2-hydroxypropyl)-1 ,5-dihydropy rrole-2-one 
Melting point: 172°C 



Elementary analysis as CigHieNOgF 



Calcd. (%) 


C: 65.50 


H:5.05 


N:3.90 


F: 5.29. 


Found (%) 


C: 63.32 


H:5.09 


N: 3.88 


F: 4.94. 



NMR(CDCl3)6: 1 .27(d. 3H. J=6.0H2). 3.40-3.60(m. 3H). 4.07(s. 2H). 4.00-4.20(m, 1H). 4.25-4.50(m. 2H). 6 29(d 
1 H. J=3.6Hz), 7.02-7.10(m, 2H), 7.20-7.26(m, 2H). 7.32(d. 1 H, J=3.6H2). 

(A-1 9-h) 4-[5-(4-Fluorol)enzyl)furan-2-cart)onyl]-3-hydroxy-1 -(2-hydroxybutyl)-1 ,5-dihydropyrrole-2-one 
Melting point:132-133*'C 



Elementary analysis as C20H20NO5F 


Calcd. (%) 
Found (%) 


0:64.34 
0:64.18 


H: 5.40 
H: 5.39 


N:3.75 
N:3.74 


F: 5.09. 
F:4.71. 



NMR(CDCl3)6 : 1.03(t. 3H. J=7.2Hz), 1.45-1 .65(m, 2H), 3.48(dd. IH, J=14.1Hz. 8.1Hz). 3.61(dd. 1H. J=14.4H2. 
2.7Hz). 3.75-3.90(m. 1H). 4.07(s, 2H). 4.33(d, 1H. J=18.0Hz), 4.43(d, IN. J=18.0Hz). 6.29(d. IN. J=3.6H2), 
7.02-7.1 0(m. 2H). 7.20-7.28{m, 2H). 7.32(d. 1 H. J=3.6Hz). 

(A-19-i) 4-[5-{4-Fluorobenzyl)furan-2-can)onyII-3-hydroxy-1 -(2-hydroxypentyl)-1 ,5-dihydropyrrole-2-one 
Melting point: 1 71 "C 



Elementary analysis as C21H22NO5F 



Calcd. (%) 
Found (%) 



0: 65.11 


H: 5.72 


N:3.62 


F: 4.90. 


C: 64.82 


H: 5.68 


N:3.58 


F: 4.42. 



NMR{CDa3)5: 0.95(t. 3H. J=7.2Hz), 1 .20-1 40(m. 2H). 1 .50-1 .70(m, 2H). 3.65-3.76(m. 1 H). 3.80-3.90(m. 1 H) 4 07 
(s. 2H). 4.1 3(d. 1 H. J=1 8.0Hz). 4.31 (d, 1 H, J=1 8.0Hz). 6.32(d, 1 H, J=3.6H2), 7.02-7.1 0(m, 2H), 7.20-7.28(m, 2H), 
7.34(d. 1 H, J=3.6Hz). 

(A-1 9-j) 1 -(2.3-Dihydroxypropyl)-4-[5-(4-fluoroben2yl)furan-2-cart)onyll-3-hydroxy-1 .5-dihydropyrrole-2-one 
Melting point:119-120*'C 



Elementary analysis as C^gH^gNOeF 



Calcd. (%) 


0: 60.80 


H:4.83 


N:3.73 


F: 5.06. 


Found (%) 


C: 60.56 


H; 4.81 


N: 3.70 


F: 4.66. 



NMR(CDCl3)5: 3.54-3.72(fii, 4H). 3.90-4.02(m, 1H), 4.07(s. 2H), 4.35(0, 1H. J=18.0Hz), 4.43(d. 1H, J=18.0H2), 
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6.30{d, 1H, J=3.6Hz), 7.02-7.10(m, 2H), 7.20-7.28(m. 2H), 7.34{d, 1 H, J=3.6H2). 

(A-19-k) 445-(4-Fluorobenzyl)furan-2<:arbonyq-3-hydroxy-1,5-dihydropyrrol&-2-one Melting point:178*179*C 



Eiementary analysis as Ci6Hi2'^^4^ 



Calcd. (%) 
Found (%) 



C: 63.79 


H: 4.01 


N: 4.65 


C: 62.87 


H:4.29 


N:4.17 



F:6.31. 
F: 5.92. 



NMRCCDCyS : 4.05(s. 2H), 4.39{s. 2H), 6.31 (d, 1 H. J=3.6Hz). 7.00-7.1 0(m, 2H), 7.16-7.24(m. 2H), 7.26-7.32(m, 
1H),7.35(d, 1H,J=3.6H2). 

{A-1 9-1 ) 4-[5-(4-Fluoroben2yl)furan-2-<»rbonyO-3-hydroxy-l -(2-morpholine-4-ylethy 
Melting point:189-190"C (decomp.) 



Elementary analysis as C22H23N2O5F-O.3H2O 



Calcd. (%) 
Found (%) 



C: 62.94 


H: 5.67 


N: 6,67 


C: 62.91 


H: 5.61 


.N:6.64 



F:4.53. 
F: 4.25. 



NMR(DMSO-d6)8 : 2.58(m), 3.55(m), 4.08(s, 2H), 4.14(s. 2H), 6.37(d,1 H, J=3.6H2), 7.13-7.20(m. 2H), 7.30-7.35 
(m,2H), 7.85(bs. 1H). 

(A-l 9-m) 4-[5-(4-Fluorobenzyl)furan-2-carbGnyll-3-hydroxy-l -(2-piperidine-l -ylethyl)-1 .5-dihydropyrrole-2-one 
Melting point:228-232**C (decomp.) 



Elementary analysis as C23H25N2O4F-O.IH2O 



Calcd. (%) 


C: 66.68 


H:6.13 


N:6.76 


F: 4.59. 


Found (%) 


C: 66.55 


H:6.06 


N:6.76 


F: 4.38. 



NMR(DMSO-d6)5 : 1 .40-1 .80(m. 6H). 2.40-2.80(m), 3.20-3.60(m), 3.93{s, 2H), 4.01 (s, 2H). 6.1 9(bs, 1 H). 7.1 1 -7.20 
(m, 2H). 7.28-7.35(m, 2H). 8.58(bs, 1H). 

(A-1 9-n) 4-[5-(4-Fluoroben2yl)furan-2-carbony l]-3-hydroxy-5H-furan-2-one 
Melting point:178-179"C 



Elementary analysis as CieH^2^04^ 



C: 63.79 


H: 4.01 


N:4.65 


F: 6.31. 


C: 62.87 


H: 4.29 


N:4.17 


F: 5,92. 



Calcd. (%) 
Found (%) 



NMR(CDCl3)5: 4.06(s. 2H), 5.1 8{d. 2H. J=0.6H2), 6.35(dd. 1 H. J=3.6H2. O.6H2). 7.02-7.1 0{m. 2H). 7.1 8-7.24(m, 
2H),7.41(d, 1H, J=3.6H2). 

(A-19-0) 4-[5-(4-Fluorobenzyl}furan-2-cartx)nyi]-3-hydroxy-1-isopropyl-5-methyl-1,5-dihydropyrrole-2-one was 
synthesized by using acetaldehyde instead of paraformaldehyde. 
Melting point :1 20-1 22*»C 

NMR(CDCl3)5:1 .25(3H, d, J=6.4H2), 1 .38(3H, d, J=6.9H2). 1 .41 (3H, d. J=6.9Hz). 4.07(2H. d, J=2.1 Hz). 4.1 2(1 H, 
Sep, J=6.9H2), 4.55{1H, q, J=6.4Hz). 6.32(1H. d, J=3.6H2). 7.01-7.10{2H. m). 7.19-7.28(2H. m). 7.36{1H, d, 
J=:3,6Hz). 
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Compound A-29 

4-[5-(4-Fluorobenzyl)oxazole-2-carbonyll-3-hydroxy- 1 -Isopropyl- 1 ,5-dihydropyrrol8-2-one(A-29-a) 

4-[5-(4-Fluoroben2yl)oxazole-2-carbonyll-3'hydroxy-1-mmhyl-1,5KJihydropyrrole-2K)n8(A-29-^^ 
[0256] 




A-29-a : R» IPr 
A-29-b : R» Me 



(A-20) To a solution of benzyloxycarbonylaminoacetlc acid(102.5g, 0.49mol), 1-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide hydrochloric acid(112.7g. 0.588mol), hydroxy be nztria2ole(6.62g. 0.049mol) and N,0-di methyl hy- 
droxylamine hydrochloric acid(57.35g. 0.588mol) in dichloromethane{1L),was added triethylamine(82ml. 
0.588mol) and stirred for 1 0 minutes under water cooling, 1 0 minutes later .the mixture was stin-ed at room tem- 
perature for 1 hour. The solution was allowed to stand overnight at room temperature. The mixture was evaporated 
under reduced pressure, to which were added ethyl acetate(500ml), 2N hydrochloric add(70ml)and water(300ml) 
and the solution was shaken and separated. The solution was washed with water(200ml). a saturated sodium 
bicarbonate aqueous solution (lOOml)and water(IOOml), and water(200ml) successively.The water solution was 
extracted with ethyl acetate(300ml), the ethyl acetate was Collected, dried with magnesium sulfate and evaporated 

under reduced pressure to give [(methoxymethylcarbamoyl)methyllcarbamic acid benzyl ester(108.92g yield* 
88,1%), 

Melting po}nt:77-78*»C 

NMR(CDCl3) 5 : 3.21 {3H. s), 3.72(3H, s), 4.15(2H, d, J=4.2H2), 5.13(2H, s). 5.55(1H, bs). 7.30-7.40(5H. m). 
(A-21) A metal sheet of magnesium(21 .89g. 900mmol) and diethyl ether(120ml) were added In 2L 3 necked flask 
under nitrogen atmosphere.to which was added a small amount of Iodine. After a small portion of 4-fluorobenzyl- 
bromlde(1 12.2ml. 900mmol) In diethyl ether(150ml) was added dropwise and diluted with diethyl ether(930ml),the 
reaction mixture was Cooled with ice-NaCI .When the reaction mixture was Come to 1**C,the remaining 4-fluor- 
obenzylbromide was added dropwise for 3 hours 40 minutes and the reaction mixture was stirred for 40 minutes. 
The above-mentioned compound A-20(75.68g, SOOmmol) in tetrahydrofuran(720ml) was added to 3L Snecked 
flask under nitrogen atmosphere, then the reaction mixture was Cooled with lce-NaCI,to which was added dropwise 
for 1 .5 hours a diethyl ether solution of Grignard reagent which was previously prepared. The solution was kept 
from -1 •'C to 3"C. and further stirred for 1 hour, (the temperature of the end of the reaction was at 3°C).The reaction 
mixture was poured into an ice water.to which were added ethyl acetate(800ml) and 2N hydrochloric add{600ml) 
and extracted .The water solution was reextracted with ethyl acetate(400ml).The ethyl acetate solution was washed 
one time with water(600ml). dried with magnesium sulfate and evaporated under reduced pressure.N-hexane and 
diethyl ether(2:1 , 720ml) were added to a crystal residue{130.7g), to give cmde crystal(71 .15g, 78.7%) of A-21 
which was recrystallized from dichloromethane and n-hexane to give A-21 {47.82g. yield :52.9%). The filtrate was 
purified with silica gel column chromatography(toluene:acetone=98:2) to give A-21 (11 .85g, 13.1%). 
Melting point:92-93**C 
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NMRCCDCy 5:3.71(2H, s), 4.13(2H. d, J=4.5H2), 5.10(2H, s), 5.43(1H, bs), 7.00-7.05(2H, m), 7.15-7.19(2H. m), 
7.35(5H, bs), 

(A-22) The above-mentioned compound A-21(113.88g, 378mmol) was suspended in methyl alcohol (756ml),to 
which were added 10 % Pd-C(7.56g) , water(76ml) and 5N hydrochloric acid (11 4ml) The mixture was reduced 
under atmosphere pressure.d Hours later,methyl alcohol(160ml),water(40ml} and 10% Pd-C(3.83g) were added 
to the mixture and further reduced for 4.7hours (6.05L.hydrogen).The catalyst was filtered, washed with methyl 
alcohol and then the solution was evaporated under reduced pressure. Diethyl ether(400ml) was added to a crystal 
residue and the crystal was Crushed to give 1-amino-3-(4-fluorophenyl)propane-2-one hydrochloride(74.67g, 
yield:97%). 

Melting point:190-192»C 

NMR(DMSO-06) 5 : 3.91 (2H. s), 4.01 (2H. s). 7.1 3-7.21 {2H. m), 7.22-7.28(2H. m), 8.24(2H. bs). 
(A-23) The above-mentioned compound A-22(69.50g, 341.3mmol) was suspended to toluene(535ml),to which 
was added chloroglyoxylic add ethyl(77ml, 689mmol), then the mixture was stirred and heated at 90°C for 2 hours. 
The reaction mixture was Cooled by ice.then ethyl acetate (500ml) and water were added to the mixture and 
shakend(the precipitated crystal was not dissolved).The water layer and the precipitate were extracted 3 times 
with chtoroform(400ml)each chloroform solution was washed .dried with sodium sulfate and evaporated under 
reduced pressure.Diethyl ether and n-hexane(1 :1 , 200ml) were added to a crystal residue and the crystal was 
Crushed to give N-[3-(4-ftuorophenyl)-2-oxopropyll oxamic acid ethyl ester(80.0g, yield:87.7%). 
Melting point :1 26-1 27X 

NMR(CDCl3) 5 : 1 .38(3H. t, J=7.2Hz), 3.76(2H, s), 4.25(2H. d, J=4.8Hz). 4.36(2H. q, J=7.2Hz), 7.01-7.08(2H, m), 
7.17-7.22(2H, m). 7.70(1 H, bs). 

(A-24) The atx)ve-mentioned compound A-23(74.90g, 280mmol) was suspended to toluene(784ml),to which was 
added phosphorus oxychloride(144ml, 1 .545mol).then the mixture was stirred and heated at ^2(yC for 2 hours. 
The solution was evaporated under reduced pressure and then the residue was dissolved in ethyl acetate .The 
solution was poured into ice water, then extracted one time with ethyl acetate and washed 2 times and dried with 
magnesium sulfate.The solution was evaporated under reduced pressure to give a crude product(70.15g).The 
crude product was purified with silica gel column chromatography(chloroform) to give 5-(4-fluorobenzyl)oxazole- 
2-carboxylic acid ethyl ester(66.70g. yield:95,6%) as a red oil. 

NMRCCDCla) 5 : 1 .42(3H, t, J=7.2Hz). 4.05(2H, s). 4.45(2H, q. J=7.2H2), 6.92(1 H. s). 6.99-7.07(2H. m), 7.1 8-7.24 
(2H, m). 

(A-25) The above-mentioned compound A-24(54.70g, 219.5mmoi) was dissolved in ethanol(640ml) and the mix- 
ture was stirred under ice cooling, to which was added dropwise 4N lithium hydroxide(110ml, 440mmol)for 15 
minutes and stirred for 1 .5 hours.1 N hydrochloric acid(444ml) was added dropwise for 30minutes and then water 
(500ml) was added.The mixture was stirred for 10 minutes and the precipitated crystal was separated to give 
5-(4-fluorobenzyl)oxazole-2-carboxylic acid(43.74g, yield:90.1%). 
Melting point :84-85*'C 

NMR{DMS0-d6) 6: 4.13{2H, s), 7.12-7.21 (3H. m). 7.27-7.35(2H. m). 

(A-26) According to the method of the example A-20. 5-(4-fluorobenzy!)oxazole-2-cart)oxytic acid methoxymeth- 
ylamide was synthesized from the above-mentioned compound A-25. 

NMR(CDCl3) 5 : 3.46{3H, bs), 3.83(3H, s). 4.04(2H, s). 6.86(1 H. s), 6.98-7.05(2H. m), 7.16-7.28(2H, m). 
(A-27) According to the method of the example A-21, 1-[5-(4-ftuorobenzyl)oxazole-2-yl]etanone was synthesized 
from the above-mentioned compound A-26. 
Melting point:51-52"C 

NMR(CDCl3) 5 : 2.63(3H. s). 4.05(2H. s). 6,91 (1H. m), 7,00-7.06(2H. m). 7,19-7.24(2H. m). 

(A-28) According to the method of the example A-18, 4-[5-(4-fluorobenzyl)oxazole-2-yll-2-hydroxy-4-oxo-2-bute- 

noic acid methyl ester was synthesized from the above-mentioned compound A-27. 

Melting point : 115-11 6*C 

NMR(CDCl3) 6 : 3.94{3H, s). 4.09(2H, s), 7.00-7.07(3H, m). 7.24-7.27(3H, m). 

(A-29-a) According to the method of the example A-19. 4-[5-(4-fluorobenzyl)oxazole-2-carl)onyl]-3-hydroxyl-lso- 
propyl-1 ,5-dihydropyrrole-2-one was synthesized from the above-mentioned compound A-28. 
Melting point:21 7-21 9'»C 



Elementary analysis as C)8'^i7'^'^204 

Calcd. (%) I C. 62.79; H. 4.98; N, 8.14; F, 5.52. 
Found (%) I C. 62.31 ; H. 4.89; N, 8.00; F; 5.51 . 



NMR(CDCl3) 5 : 1 .27{6H. d, J=6.9Hz). 4.10(2H. s). 4.14{2H, s). 4.55(1 H, m). 7.03-7,09(3H. m). 7.23-7.28(2H. m), 
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1 5.08(1 H.bs). 

According to the same method. A-29-b. 4-[5-(4-fluorobenzyl)oxazole-2-cart)onyl]-3-hydroxyl-methyM ,5-dihydro- 
pyrrole-2-one was synthesized. 
Melting point218-220°C 



Elementary analysis as C16H13FN2O4 

Calcd. (%) I C. 60.76; H, 4.14; N, 8.86; F, 6.01 . 
Found (%) I C. 60,46; H,4.08; N, 8.78; F, 5.97. 



NMR(CDCl3) 5 : 3.16(3H, s), 4.14(4H. s), 7.02.7.09(3H. m). 7.22-7.28(2H. m). 15.21(1H. bs). 
Compound A-33 

4-[5-(4-nuoroben2yl)thia20le-2K:arbonyiI-3-hydix)xy-1-methyl-1,5Kjihydropyrrole-^ 
[0257] 



TX4 ' ^>jO 

(A-31) 



O OMe O OH 

(A-a2) (A-39 

(A-30)formic acid(2ml) was added to acetic anhydride{4ml) under ice cooling and stirred at 50"C for 15 minutes. 
The solution was stirred for 3 minutes under ice cooling, to which was added sodium formate (0.91 g, 13.4mmol) 
and then the mixture was stirred at room temperature for 5 minutes. 1-Amino-3-(4-fluorophenyl)propane-2-one 
hydrochloride A-22(2.04g. lOmmol) was added to the solution and stirred at room temperature for 40 minutes. 
Then water was added to the solution which was extracted with methylene chloride. The extract was washed, dried 
and evaporated under reduced pressure to give a crude crystal(1 .85g) of A/-[3-{4-fluorophenyl)-2-oxopropyl]for- 
mamide. 

NMR(CDCl3)63.75 (2H. s), 4.24 (2H. d. J=5.4H2), 6.34 (1H, br.s), 7.04 (2H, t like, J=8.7H2). 7.16-7.22(2H m) 
8.23 (1H.S). ' 

(A-31) A crude crystal ( 1 .85g) of the above-mentioned compound A-30 was dissolved in toluene(40ml),to which 
was added Lawesson's reagent(4.05g. 1 0mmol) and the mixture stirred at room temperature fori Sminutes, 60*C 
fori Sminutes andl 00"C fori .5 hours. The solution was Cooled to room temperature.then the insoluble matter was 
separated and washed with toluene.The firtrate and the toluene solution were concentrated under reduced pres- 
sure. The residue was purified with silica gel column chromatography(chloroform:methyl alcohol=1 :0-49:1 .n-hex- 
ane:ethyl acetate=2:1 ) to give 5-(4-fluoroben2yl)thia20le(1 .47g,2step yield:76%). 
NMR{GDCl3) 6 :4.14 (2H, s), 7.00 (2H. t like, J=8.7Hz), 7.14-7.20 (2H, m), 7.72 (1H, s). 8.86 (1H, s). 
(A-32) A n-butyllithium-hexane solution(1 .5mmol) was added dropwise to the above-mentioned compound A-31 
(290mg. 1 .5 mmol) in tetrahydrofuran(8ml) at -78''C and the mixture was stirred for 20 minutes.to which was added 
dropwise 4-methoxy-1-methyl-5-oxo-2.5-dihydro-1H-pyrroIe-3-carboxylic acid methoxymethylamide(321mg. 1.5 
mmol) in tetrahydrofuran(1 .5ml) which was synthesized according to the method of A-5 and stirred for 55 minutes. 
A saturated ammonium chloride aqueous solution was added to the solution.then extracted with ethyl acetate.The 
extract was washed.dried and evaporated under reduced pressure. The residue was Crystallized from ethyl ace- 
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tate-diisopropytether to give 4-[5-(4-fluorobenzyl)th1azole-2-<:arbonyl]-3-methoxy-1-methyt-1,5-dihydropyrrole- 
2-one(226mg. yield :44%). 

NMR(CDCl3)5:3.12 (3H. s), 4.19 (2H. s). 4.31 {3H. s). 4.60 (2H, s), 7.03 (2H. t. like. J=8.7H2), 7.17-7.23 (2H, m). 
7.66 (1 H. t, J=0.9H2). 

The following compounds were synthesized by the above-mentioned method using 1-isopropyl-4-methoxy- 
5-oxo-2.5-dihydro-1 H-pyrrole-3-cart>oxyfic acid methoxymethytamide. 4-[5-(4-Fluorobenzyl)thiazole-2-cart)onyl]- 
1 -isopropyl-3-methoxy-1 ,5-dihydropyrrole-2-one NMRfCDCy 6:1 .28 (6H, d. J=6,6H2), 4.19 (2H, s). 4.29 (3H, s). 
4.52 (2H, s). 4.45-4.54 (1H. m), 7.26 (2H, t. like, J=8.7H2). 7.18-7.23 (2H. m). 7.68 (1H. s). 
(A-33) 5N hydrochloric acid(2ml) was added to the above-mentioned compound A-32(21 9mg, 0.63mmol) in methyl 
alcohot(1 0ml). and the mixture was stirred at 50°C for 14 hours, then stirred for 30 minutes under ice cooGng. The 
predpitated crystal was filtered out, then washed with methyl alcohol to give 164mg of the crystal which was 
recrystalfized from methyl alcohol-ethyl acetate to give 4-[5-(4-fluorobenzyl)thiazote-2-cartx)nyl]-3-hydroxy-1-me- 
thyH .5-dihydropyrroie-2-one(145mg, yield:69%). 
Melting point'230-23rC 



Elementary analysis as C^eHia^'^zOaS 


Calcd. (%) j C. 57.82; H. 3.94; N, 8.43; 
Found (%) i C. 57.91 ; H, 3.89; N, 8.34; 


F, 5.72; 
F,5.71; 


S, 9.65. 
S, 9.47. 



NMR{CDCl3)8 :3.16 (3H. s), 4.11 {2H, s), 4.23 (2H. s), 7.06 (2H, t like. J=8.7Hz). 7.20-7.25 (2H. m), 7.76 (1 H. s). 

[0258] The following compound was synthesized by the above-mentioned method. 
4-[5-(4-Fluorobenzyl)thia20le-2-carbonyll-1-isopropyl-3-hydroxy-1,5-dihydropyrrole-2-one 
Melting point:201-202°C 



Elementary analysis as C^igH^yFNzOsS 


Calcd. (%) 1 C. 59.99; H. 4.75; N. 7.77; 
Found (%) i C, 60.04; H, 4.70; N, 7.70; 


F, 5.27; 
F, 5.30; 


S. 8.90. 
S, 8.84. 



NMR(CDCl3)6:1 .26 {6H. d. J=6.6H2), 4.08 (2H, s). 4.24 {2H. s). 4.50-4.62 (1 H, m). 7.06 (2H. t like. J=8.7Hz). 7.20-7.26 
(2H, m). 7.56 (1 H, s). 
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CompoundA-39 



4-(2-(4-Fluoroben2y l)furan-3-carbonyI]-3-hydroxy-1 -methy 1-1 ,5-cfihydropy rrole-2-one 
[0259] 






(Ar34) 





(A-37) F 





O OH 



(A-391 



(A-34) To a lithium diisopropylamide solution prepared from diisopropylamine(22.0ml, 1 57 mmol) and n-butyl lithium 
(1 57 mmol) in tetrahydrofuran(1 50ml),was added dropwise 3-furancarboxylic acid (8.79 g, 78,5 mmol) in tetrahy- 
drofuran(80ml) at -78*C. The mixture was stirred at the same temperature for 1 hour 10 minutes, to which was 
added 4-fluorobenzaIdehyde (10.7 g, 86.4 mmol) in tetrahydrofuran(30ml). The temperature was warmed to (TC 
for 30 minutes, then water(1 00 ml) was added to the solution and the organic layer was extracted with 1 N sodium 
hydroxide aqueous solution.The water solution was acidified with concentrated hydrochloric acid, then extracted 
with ethyl acetate. The extract was washed, dried and evaporated under reduced pressure to give the residue 
which was Crystallized from diisopropylether-n-hexane to afford 2-[(4-f luorophenyl)hydroxymethy llfuran-3-carbox- 
yiic actd(13.5 g. yie(d:73%). 

(A-35) The above-mentioned compound A-34(13.5 g. 57.2 mmol) In acetonitrile(75ml) was added dropwise to 
sodium iodide (34.3 g) and chlorotrimethylsilane (29.1 ml) in acetonitrile (60 ml) under ice cooling, then stirred for 
1 5 minutes, to which was added 1 0% sodium hydrogen sulfite aqueous solution (200ml) and stirred fori 5 minutes. 
The solution was extracted with ethyl acetate, washed and dried, then evaporated under reduced pressure to give 
the residue which was Crystallized from isopropylether-n-hexane to afford 2-(4-fluorobenzyl)furan-3-carboxvlic 
acid(9.73 g. yield:77%). 

NMR(CDCl3)5:4.35 (2H. s). 6.72 (IN, d. J=2.1Hz). 6.98 (2H. t like. J=8.7Hz). 7.22-7.28 (2H. m). 7.30 (1H d 
J=2.1Hz). 

(A.36) To a mixture of the above-mentioned compound A-35(3.00 g, 13.6 mmol). /V.Cklimethylhydroxylamine hy- 
drochloride(1.60 g, 16.4 mmol) and l-hydroxy-IH-benzotriazolelhydrate (0.21 g, 1.4 mmol) in tetrahydrofuran(40 
ml), was added triethylamine(2.27 ml. 16.4 mmol) and stirred for 10 minutes, to which was added 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide hydrochloride(3.14 g, 1 6.4 mmol) and stirred overnight. Water and 2N hy- 
drochloric acid(IOml) were added to the solution and extracted with ethyl acetate. The extract was washed, dried 
and evaporated under reduced pressure, then the residue was purified with silica gel column chromatography(n- 
hexane:ethyl acetate=3:1) to give 2-(4-fluorobenzyl)furan-3-carboxylic add methoxymethylamide(2,29 g. yield: 
64%). 

NMR(CDCl3)5:3.33 (3H, s). 3.61 (3H. s). 4.27 (2H. s). 6.70 (1 H. d. J=1 .8Hz). 6.96 (2H. t like. J=8.7Hz) 7 24-7 31 
(3H, m). 

(A-37) To the above-mentioned compound A-36 (2.29 g. 8.71 mmol) in tetrahydrofuran(40 ml), was added dropwise 
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atetrahydrofuran solution of methyl magnesium bromide (26.1 mmol) under ice cooling, and the mixture was stirred 
for 1 hour 10 minutes, to which was added a saturated ammonium chloride aqueous solution and extracted with 
ethyt acetate. The extract was washed, dried and evaporated under reduced pressure. The residue was punfied 
with silica gel column chromatography(n-hexane:ethyt acetate^:1 ) to give 1 -[2-(4-fluorobenzyl)furan-3-yl]etanone 
(1 .83 g. yield:97%). 

NMR(CDCl3)6 5.43 (3H, s). 4.32 (2H. s), 6.63 (1H. d. J=1.8H2). 6.96 (2H. t like. J=8.7H2), 7.24-7.39 (3H. m). 
(A-38) According to the method of the example A-18, 4-[2-(4-fluoroben2yl)furan-3-yll-2-hydroxy-4-oxo-2-butenolc 
acid methyl(557 mg, yield:79%) was synthesized by using the above-mentioned compound A-37 (504 mg, 2.31 
mmol). 

Melting point :61-62**C (diisopropylether) 

NMRCCDCy 5:3.93 (3H. s). 4.38 (2H, s). 6.67 (1H. d, J=2.1H2), 6.70 (1H, s), 6.98 (2H, t Hke. J=8.7Hz). 7.23-7.29 
{2H. m), 7.34 (IH, J=2.1Hz), 15.23 (1H, br.s). 

(A-39) According to the method of the example A-19, 4-[2-(4-fluorob6nzyl)furan-3-carkx)nyQ-3-hydroxy-1 -methyl- 
1,5-dihydropyrrole-2-one(85mg, yield:40%) was synthesized by using the above-mentioned compound 21(203 
mg, 0.67 mmol). 
Melting point:1 71 -172*^0 



Elementary analysis as Ci7Hf4FN04 

Calcd. (%) I C, 64.76; H. 4.48; N. 4.44; F, 6.03. 
Found (%) I C, 64,74; H, 4.43; N. 4.41 ; F, 5.88. 



NMR(CDCl3)6:3.18 (3H, s). 4.30 (2H. s) , 4.38 (2H, s). 6.56 (IH. d, J=2.1H2). 6.98 (2H. tlike. J=8.7Hz). 7.26-7.31 
(2H. m). 7.38 (1 H, d. J=«.1 Hz). 

[0260] According to the same method, 4-[2-(4-f luoroben2yl)furan-3-carbonyl]-3-hydroxy-1 -isopropyl-1 ,5-dihydropyr- 
role-2-one was synthesized. 
Melting pointil 80-1 82°C 

Elementary analysis as C^gH^gPNO^ 

Calcd. (%) 1 C. 66.46; H, 5.28; N. 4.08; F. 5.53. 
Found (%) 1 C. 66.45; H. 5.26; N, 4.08; F. 5.46. 



NMR(CDCl3)5:1 .29 (6H, d. J=6.6Hz). 4.23 {2H, s), 4.38 (2H, s), 4.54-4.63 (1 H, m), 6.61 (1 H. d. J=2.1 Hz). 6.98 (2H. t 
like. J=9Hz), 7.26-7.31 (2H, m). 7.39 (1 H. d, J=2.1 Hz). 
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Compound A-50 

4-[3-(4-Fluorob8n2yl)furan-2-cart)onyq-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
[0261] 




(A-40) To a toluene(60 ml) solution of 2-furancarboxyIic acid(11 .2 g, 1 00 mmol). were added thionyl chloride(8.76 
ml. 120 mmol) and two drops of A/.AWimethylformamide. and stirred at 80°C for 4 hours. The solution was Con- 
centrated to give a crude product of 2-furancart)oxylic acid chloride, which was used without purification to the 
following reaction. 

(A-41) The above-mentioned A-40 was added to 2-amino-2-methyl-1-propylalcohol{22.3 g, 250 mmol) in methyl- 
ene chloride(100 ml) under ice cooling, the mixture was stirred for 21 minutes, then water was added and the 
solution was extracted with methylene chloride after salting-out The extract was dried, then evaporated under 
reduced pressure to give a crude product(1 8 g) of 2-furancarkx)xylic add(2-hydroxy-l .1 -dimethylethyl)amide. The 
caide product was used without purification to the following reaction. 

{A-42) To a toluene(1 50 ml) solution of the above-mentioned crude product A-41 . was added thionyl chloride(9.48 
ml, 130 mmol) under ice cooling and stirred at room temperature for Ihour 20 minutes, to which was Carefully 
added water(50ml) and sodium hydroxide(26 g) aqueous solution(IOOml) under ice cooling. The solution was 
extracted with toluene, washed and dried, then evaporated under reduced pressure. The residue was distilled 
under reduced pressure to give 2-furan-2-yM.4-dimethyl-4.5-dihydroxa20le(12.6 g. total yield of 3 steps- 76%) 
Boiling point: 67-7a»C (3 mmHg) 
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NMR(CDCl3) 6: 1.39 (6H, s), 4.10 (2H, s). 6.47-6.50 (1H, m), 6.94 (1H. d; J=3.3Hz). 7.53 (1H. br. s). 
(A-43) To the above-mentioned connpound A-42 (11.6 g, 70.3 mmol) in 1 ;2-dimethoxyethane(290 ml) at -60°C, 
was added dropwise n-butyiHthium(73.8 mmol) in n-hexane and stirred fori 5 minutes, to which was added dropwise 
4-fluorobenzaldehyde(9.15 g, 73.8 mmol) in 1 .2-dlmethoxyethane(20ml). The mixture was stirred for 1 hour 
1 0minutes, then added 1 N hydrochloric acid(200ml)evaporated under reduced pressure and washed with toluene. 
The water layer was alkali nized with 2N sodium hydroxide aqueous solution(1 00 ml) and extracted with toluene. 
The extract was washed, dried and evaporated under reduced pressure to give the residue, purified with silica gel 
column chromatography(totuene3cetone=9:1) to give [2-(4,4-€fimethyl-4,5-dihydroxazole-2-yl)furan-3-yl]-(4-fiuor- 
ophenyl)methyl alcohot(15.1 g, yield:74%). 

NMRCCDCy 6: 1 .35 (3H. s), 1 .40 (3H. s), 4.1 7 (2H. s). 5.88 (1 H, s) 6.13 (1 H. d. J=1 .8Hz), 7.03 (2H, t fike, J=8.7Hz). 
7.37-7.43 (3H, m). 

(A-44) To the above-mentioned compound A-43 (14.6 g, 50.5 mmol) in nitromethane{100 ml), added iodomethane 
(15.7 ml) and the mixture was stirred at 50^0 for 50 hours, to which was added diethyl ether(400 ml) at room 
temperature. The solutk)n was stirred under k:e cooling, then the precipitated crystal was filtered to give iodo 
[2-[3-[(4-fluorophenyl)hydroxy]furan-2-yI]-3,4,4-trimethyl-4,5-dihydroxa20le-3-ium]. 

Immedjately, this crystal was used to the following reaction. 
(A-45) To the akx>ve-mentioned compound A-44 in methyl aicohol(200 ml), was added 2N sodium hydroxide aque- 
ous solution(IOIml), and the mixture was stirred at room temperature for Ihour and evaporated under reduced 
pressure. Water(1 50 ml) was added to the residue, then washed with toluene. The water layer was acidified with 
2N hydrochloric add(130 ml), and extracted with ethyl acetate. The extract was washed, dried and evaporated 
under reduced pressure to give a cnjde product(15.0 g) of 3-[(4-fluorophenyl)hydroxymethyl]furan-2-cartx)xytic 
acid. 

NMR(CDCl3) 6: 5.6 (2H. br. s). 6.23 (1H, s) 6.42 (1H. d, J=1.8Hz). 7.04 (2H. t like, J=8.7Hz). 7.37-7.43 (2H, m), 
7.53 (1H, d. J=1.8Hz). 

(A-46) According to the method of A-35, 3-(4-fluorobenzyl)-2-furancarboxylic acid (7.72 g: total yield of 3 steps 
70%) was synthesized by using the above-mentioned crude product A-45(15.0 g). 
Melting point:144°C 

NMR(CDa3) 5 : 4.18 (2H. s). 6.31 (1H, d, J=1.8Hz). 6.99 (2H. t like, J=8.7Hz), 7.18-7.23 (2H. m), 7.53 (1H. d. 
J=1.8Hz). 

(A-47) According to the method of A-36, 3-(4-fluorabenzyl)-2-furancarboxylic acid methoxymethylamide(1 .87 g: 
71%) was synthesized by using the above-mentioned compound A-46(2.20 g). 

NMR(CDCl3) 5 : 3.33 (3H. s), 3.82 (3H, s), 4.11 (2H, s), 6.24 (1 H. d. J=1 .8Hz). 6.96 (2H. t like. J=8.7Hz), 7.20-7.25 
(2H, m). 7.37 (1 H, d, J»1 .8Hz). 

(A-48) According to the method of A-37, 1-[3-(4-fluorobenzyl)furan-2-yl]etanone(1 .99 g:96%) was synthesized by 
using the above-mentioned compound A-47(2.50 g). 

NMRtCDCIg) 5 : 2.51 (3H. s). 4.17 (2H. s). 6.29 (1H. d. J=1.8Hz). 6.96 (2H. t like. J=8.7Hz). 7.17-7.23 (2H. m). 
7.39 (1H. d. Jsl.SHz). 

(A-49) According to the method of A-18, 4-{3-(4-fluorobenzyl)furan-2-yl]-2-hydroxy-4-oxo-2-butenoic acid methyl 
(2.48 g. yietd:90%) was synthesized by using the above-mentioned compound A-48(1.98 g. 9.08 mmol). 
Melting point:1 00-1 ore 

NMRCCDCIg) 6 : 3.94 (3H. s). 4.24 (2H. s), 6.36 (1 H. d. J=1 .5Hz). 6.98 (2H. t like. J=8.7Hz). 7.05 (1 H, s), 7. 1 8-7.24 
(2H. m). 7.51 (1H. d, J=1.5Hz). 14.73 (1H. br.s). 

(A-50) According to the method of A-19, 4-[3-(4-fluorobenzyl)furan-2-carbonyll-3-hydroxy-1-methyl-1,5-dihydro- 
pyrrole-2-one(11 2 mg, yield:54%) was synthesized by using above-mentioned compound 32(200 mg, 0.66 mmol). 
Melting point208-210°C 



Elementary analysis as C17H14FNO4 

Calcd. (%) I C. 64.76; H. 4,48; N, 4.44; F. 6.03. 
Found (%) I C. 64.67; H. 4.38; N. 4.33; F, 5.96. 

• 



NMR(CDCl3)5:3.18 (3H. s). 4.27 {2H, s) , 4.47 (2H. s). 6.40 (1 H, d. J=1 .8Hz). 6.99 (2H, t like. J=8.7Hz). 7.20-7.26 
(2H. m), 7.58 (1H, d, J=1.8Hz). 

[0262] The following compounds were synthesized by the above-mentioned method. 

(A-50-a) 4-[3-(4-Fluorob€nzyl)furan-2-carbonyl]-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point:197-199°C 
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Elementary analysis as C 






Calcd. (%) 1 C. 66.46; 


H, 5.28; N, 4.08; 


F. 5.53. 


Found (%) ! C, 66.40; 


H. 5.24; N, 4.04; 


F.5.5^ 



NMR(CDCl3)6:1 .30 (6H, d. J=:7.2H2). 4.27 (2H. s). 4.41 (2H. s), 4.55^.66 (1H, m). 6.41 (1H. d. J=1.5H2). 6.99 
(2H, t like. J=8.7H2), 7.20-7.26 (2H. m). 7.56 (1H. d, J=1.5H2). 

(A-5CW3) 4-[3-(4-nuoroben2yl)ffuran-2-cart)onyI]-3-hydroxy-1 -{2-hydroxyethyl)-1 ,5-dihydropyrrole-2-one 
Melting point:195-196<'C 



Elementary analysis as C^^^^s^O^F 



Calcd. (%) 
Found (%) 



C: 62.61 


H: 4.67 


N: 4.06 


F: 5.50 


C: 6Z48 


H: 4.52 


N: 4.05 


F: 5.45 



NMR{DMSO-d6)5: 3.52(m.2H). 3.58(m.2H). 4.19(s^H), 4.47(s^H). 6.62(d.1H. J=1.2H2), 7.05-7.15(m. 2H), 
7.28-7.35(m,2H), 7.91 (d, 1H. J=1.2H2). 

(A-50-C) 4-{3-(4-Fluorot)en2yl)furan-2-cart)onyl]-3-hydroxy-1 -(2-methoxyelhyl)-1 .5-dihydropyrrole-2-one 
Melting point:170°C 



Elementary analysis as C^gHieNOgF 


Calcd. (%) 
Found (%) 


C: 83.50 
C: 63.35 


H: 5.05 
H:4.93 


N:3.90 
N: 3.91 


F: 5.29 
F: 5.21 



NMR(DMSO-d6)5 : 3.26(s.2H). 3.52(m.2H). 3.60 (m.2H), 4.18(s.2H). 4.43(s.2H), 6.62(d.1H. J=1.2H2). 7.05-7.14 
(m. 2H), 7.28-7 .35(m,2H), 7.91 (d, 1 H, J=1 .2Hz). 

(A-SO-d) 1 -Ethyl-4-[3-{4-fluorok)en2yl)furan-2-carbonyll-3-hydroxy-1 .5-dihydropyn'ole-2-one 
Melting point: 167<'C 



Elementary analysis as C,qH,6N04F 



Calcd. (%) 
Found {%) 



C: 65.65 


H:4.90 


N: 4.25 


F: 5.77 


C: 65.65 


H: 4.77 


N: 4.25 


F: 5.69 



NMR(DMSO-06)5 : 1.15(t,3H^=7.2H2). 3.48(q.2H>7.2H2), 4.18{S,2H), 4.40(s.2H), 6.62(d.1H. J=1.2H2) 
7.05-7.14(m, 2H). 7,28-7.35(m,2H). 7.90{d. 1 H. J=1 .2Hz). 

{A-50-e) 1-{2.3-Dihydroxypropyl)-4-[3-{4-fluorobenzy()furan-2-carbonyl]-3-hydroxy-1,5-dihydropyrrole-2-one 
Melting point:208-21 0°C 



Elementary analysis as C^gH^aNOgF-O.I H2O 



Calcd. (%) 


C: 60.51 


H:4.86 


N: 3.71 


Found (%) 


C: 60.36 


H:4.64 


N: 3.67 



F: 5.04 
F: 4.95 



NMR(DMSO-d6)5 : 3.29-3.36(m. 3H), 3.60(dd,1H,J=14.1Hz, 3.6H2). 3.72 (m, 1H), 4.19(s,2H), 4.45(dJH. 
J=1 8.6H2). 4.55(d,1 H,J=1 8.6H2). 4.68(m, 1 H). 4.98{m, 1 H). 6.62{d. 1 H, J=1 .2H2). 7.05-7.14(m. 2H). 7.28-7.35(m* 
2H), 7.91 (d.1H, J=1.2H2). 
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Compound A-56 

4-[3-(4-Fluoroben2yl)-5-methyIfuran-2-carbonyll-3-hydroxy-1-methyl-1.5KJihydro^ 
[0263] 




(^^5) (A-se) 



(A-51 ) According to the method of the reference(Tetrahedron Lett. 1 985, 26, p1777), 5-methyl-2-furoin acid{2,64g, 
20.9mmol) was reacted with 4-fluoroben2aldehyde(2.7ml, 25mmol). 

(A-52) According to the method of the reference (Tetrahedron 1995, 51, p11043), the above-mentioned crude 

product was reacted with trimethylsilyl chloride(1 0.2ml. 80mmol) and sodium iodide(12.0g, SOmmol). 

(A-53) According to the method of the example A-36, the above-mentioned crude product was reacted with N.O- 

di methyl hydroxy (amine hydrochloride(2.05g, 21mmol) to give 3-(4-fluoroben2yl)-5'methyl-2- furoinadd meth- 
oxymethylamide(3.38g, yield:58%). 

(A-54) According to the method of the example A-37. the above-mentioned compound A-53(3.35g. 12.1 mmol) 
was reacted with 1M methylmagnesium bromide(24mt, 24mmol) to give 1-[3-(4-fluorobenzyl)-5-methylfuran-2-yl] 
etanone(2.44g, yield:87%). 

NMRtCDCIg) 5 : 2.30(3H, d. J=0.6Hz). 2.46(3H. s),4.12(2H. s). 5.92(1 H. s). 6.93-6.99(2H. m). 7.17-7.22(2H, m). 

The following compounds were synthesized by the above-mentioned method. 
1 -[3,5-Bis(4-f luorobenzy l)-5-methylf u ran-2-y IJetanone 

NMR(CDCl3)6 : 2.45(3H, s), 3.92(2H, s), 4.11(2H. s), 5.90(1H, s). 6.92-7.03(4H. m). 7.15-7.20(4H. m). 
1-[5-Tert-butyl-3-(4-fiuorobenzyl)furan-2-yl]6tanone 

NMR(CDCl3)8 : 1 .28(9H, s). 2.47(3H, s), 4.13(2H, s), 5.90(1H. s). 6.93-6.99(2H, m), 7.19-7.24(2H, m). 
1-[3-(4-Fluoroben2yl)-5-p-tolylfuran-2-ylletanone 

NMRCCDCyS : 2.37(3H, s), 2.58(3H, s), 4.21 (2H, s). 6.47(1 H, s), 6.95-7.01 (2H, m), 7.20-7.27{4H, m). 7.60(2H, 
d. J=8.1 Hz). 

1-[3-(4-Ruorobenzyl)-4,5^imethylfuran-2-yl]etanone 

NMR(CDCl3)5 : 1.82(3H, s). 2.26(3H. s). 2.45(3H, s). 4.13(2H. s). 6.89-6.95(2H. m), 7.15-7.20(2H, m). 

(A-55) According to the method of the example A-38, the atx)ve-mentloned compound A-54 was reacted to give 

4-[3-{4-fluoroben2yl)-5-methylfuran-2-yl]-2-hydroxy-4-oxo-2-butenoic acid methyl ester. 

NMR(CDCl3)6: 2.35(3H, d, J=0.6H2), 3.94(3H. s). 4.19(2H. s), 6.01(1H, s), 6.95-7.01(2H, m), 7.00(1H. s). 
7.19-7.23(2H. m). 
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The following compounds were synthesized by the above-mentioned method. 
4-{3,5-Bis(4-fluorobenzyl)-5-methylfuran-2-yf]-2-hydroxy-4-oxo-2-butenoic add methyl ester 
NMR{CDCl3)5 : 3.93(3H, s). 3.95(2H, s). 4.17(2H. s). 5.96(1H. s), 6.93-7.04(4H. m), 6.97(1H, s), 7.15-7.21(4H 
m),1 4.84(1 H.brs). ^ ' 

4-[5-Tert-butyl-3-(4-fIuorobenzyl)furan-2-yl]-2-hydroxy-4-oxo-2-butenoic add methyl ester 

NMR(CDCl3)5 : 1 .30(9H. s). 3.94{3H, s). 4.20(2H, s). 5.99(1 H. s). 6.96-7.02(2H. m). 6.96(1 H. s). 7.20-7.25(2H. m). 

4-[3>(4-Fluorobenzyl)-5-p-tolylfuran-2-yl]-2-hydroxy-4-cxo-2-butenoic add methyl ester 

NMR(CDCl3)6: 2.39(3H. s). 3.96(3H. s). 4.27(2H, s). 6.54(1 H, s). 6.98-7.03(2H, m), 7.11 (1 H. s). 7.22-7.28(4H m) 
7.63{2H.d.J=aiHz). V » /. 

4-[3-(4-Fluorobenzyl)-4.5-dimethylfuran-2-y!]-2-hydroxy^-oxo-2-butenoic add methyl ester NMR(CDCl3)5 • 1 84 
(3H, s), 2.31 {3H. s), 3.93(3H. s), 4.20(2H, s). 6.91 -6,97(2H, m). 7.01 (1 H, 
s), 7.15-7.20(2H, m), 14.86(1 H, brs). 

(A-56) According to the method of the example A^9, the above-merrtioned compound A-55 was reacted to give 

4-[3-(4-fluorobenzyI)-5-methylfuran-2-carbonyl]-3-hydroxy-1-methyl-1,5-dihydropyrrole-2-one 
MelUng point:154-156*»C 



Elementary analysis as C,eHt6FN04 



Calcd.(%) jC. 65.65; H.4.90; N,4.25; F, 5.77. 
Found (%) I C, 65.30; H,4.83; N.4.05; F, 5,59. 



NMR(CDCl3)6 : 2.37(3H. s). 3. 1 8(3H, s). 4.22(2H. s). 4.43(2H. s). 6.05(1 H. s). 6.96-7.01 (2H. m). 7.20-7.26(2H. m). 
[0264] The following compounds were synthesized by the above-mentioned method. 

(A-56-a) 4-[3-(4-Fluorobenzyl)-5-methylfuran-2-carbonyll-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point :1 25-1 27°C 



Elementary analysis as C20H20FNO4 



Calcd. (%) I C, 67.22; H. 5.64; N, 3.92; F, 5.32. 
Found (%) I C, 67.95; H,5.64; N.3.86; F. 5.64. 



NMR(CDCl3)5: 1 .30(6H. d. J=6.7Hz), 2.38(3H. d, J=0.9Hz), 4.22(2H, s). 4.38(2H, s). 4.59(1 H. sec. J=6.7Hz) 6 05 
(1 H, d, J=0.9Hz), 6.95-7.01 (2H, m). 7.20-7.24(2H, m). 

(A-56-b) 4-[3,5-Bis(4-fluorobenzyl)ffuran-2-carbonyl]-3-hydroxy-1 -methyl- 1 .5-dihydropyrrole-2-one 
Melting point:157-160°C 



Elementary analysis as C24H^9F2N04 0.2H^ 



Calcd. (%) I C, 67.51 ; H, 4.55; N. 3.28; F, 8.90. 
Found (%) iC. 67.45; H.4.52; N.3.21; F,8.61. 



NMR(CDCl3)6: 3.1 0(3H, s). 3.98(2H, s), 4.09(2H, s). 4.20(2H, s), 6.08(1 H, s). 6.95-7.08(4H. m), 7.17-7.24(4H, m), 
(A-56-c) 4-[3,5-Bis(4-fluorobenzyl)furan-2-carbonyl]-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point:159-161*'C 



Elementary analysis as C26H23F2NO4 



Calcd. {%) I C. 69.17; H.5.14; N,3.10; F.8.42. 
Found (%) I C. 68.94; H, 5.22; N, 3.06; F. 8.07. 



NMR(CDCl3)5: 1 ,20(6H, d. J=6.7Hz), 3.98(2H. s), 4.07(2H, s). 4.21 (2H, s), 4.54(1 H. sec, J=6.7Hz). 6 1 8(1 H d 
J=0.9Hz).6.96-7.08(4H.m).7.18-7.24(4H,m). ' * 

(A-56-d) 4-[5-Tert-buty!-3-(4-fluorobenzy l)furan-2-carbonyt]-3-hydroxy-1 -methyl-1 .5Kiihydropyrrole-2-one 
MelUng point:179-18rC 
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Elementary analysis as C2tH22FN04 

Calcd. (%) I C. 67.91 ; H,5.97; N,3.77; F,5.12. 
Found (%) I C. 67.51 ; H. 5.88; N, 3.62; F. 4.96. 



NMR{CDCl3)6: 1 .31 (9H, s). 3.1 9(3H, s). 4.22(2H, s), 4.43(2H. s), 6.02(1 H, s), 6.96-7.02(2H. m), 7.21-7.26(2H. m). 
(A-56-e) 4-[3-(4-Fluorobenzyl)-5-p-tolylfuran-2-carbonyl]-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
Melting point242-245»C 



Elementary analysis as C24H20FNO, 


,aiH20 




Calcd. (%) j C. 70.79; H. 5.00; 
Found (%) 1 C. 70.50; H, 5.17; 

• 


N. 3.44; 
N,3.41; 


F. 4.67. 
F, 4.58. 



NMR(CDCl3)6: 2.41 (3H. s), 3.23(3H. s). 4.30(2H. s). 4.57(2H. s). 6.58(1 H, s), 6.98-7.04(2H. m), 7,25-7.30(4H, m). 
7.54(2H.d.J=aiHz). 

(A-56-f) 4-(3-(4-Ruoroben2yl)-4,5-dimethylfuran-2-cartx)nyI]-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
Melting point:202-204**C 



Elementary analysis as CfgH^gFNO, 


, O.2H2O 




Calcd. (%) i C. 66.46; H. 5.28; 
Found (%) i C, 66.46; H, 5.20; 


K 4.08; 
N. 4.00; 


F. 5.53. 
F. 5.44. 



NMR(CDCl3)5:1 .87(3H. s), 2.32(3H. s). 3.18(3H, s). 4.22|2H. s). 4.43(2H. s). 6.91-6.97(2H. m); 7.1 7-7.22(2H. m). 
(A-56-g) 4-[5-Tert-butyl-3-(4-fluoroben2yl)furan-2-carbonyl]-1-ethyl-3-hydroxy-1,5-dihydropyrrole-2-one 
Melting point:14M43''C 



Elementary analysis as C22H24FNO4 

Calcd. (%): | C. 68.56; H. 6.28; N, 3.63; F, 4.93. 

Found (%): | C. 68.54; H, 6.36; N. 3.63; F, 4.87. 

* 



NMR(CDCl3)5: 1.21 (3H. t, J=7.4H2), 1.31 (9H, s). 3.65(2H, q, J=7.2Hz). 4.22(2H. s), 4.44(2H, s), 6.02(1 H, s), 
6.96-7.02(2H, m), 7.21-7.26(2H. m). 

(A-56-h) 4-[5-Tert-butyl-3-{4-fluoroben2yl)furan-2-carbonyl]-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point:146-147»C 



Elementary analysis as C23M26FNO4 

Calcd. (%) I C, 69,16; H. 6.56; N, 3,51 ; F, 4.76. 
Found (%) i C, 69.11 ; H, 6.62; N. 3.50; F. 4.77. 

■ 



NMR(CDCl3)5: 1.30(6H. d. J=6.6H2). 1.32(9H. s). 4.22(2H. s), 4.40(2H. s). 4.59(1 H. seq. J=6.6Hz). 6.03(1 H. s). 
6.96-7.02(2H, m), 7.21-7.26(2H, m). 

(A-56-i) 4-[5-Tert-butyi-3-(4-fiuoroben2yl)furan-2-cart)onyll-1 •<:yclopropyl-3-hydroxy-1 ,5-dihydropyrrole-2-one 
Melting point :1 48-1 50<'C 



Elementary analysis as C23H24FNO4 0.1 H2O 

Calcd. (%) I C. 69.19; H, 6.11 ; N, 3.51 ; F, 4.76. 

Found (%) 1 C. 68.82; H.6.17; N,3.73; F;4.61. 

• 



NMR(CDCl3)5: 0.83-0.99(4H, m). 1.32(9H, s), 2.92-3.00(1 H. m). 4.21 (2H, s), 4,36(2H, s), 6.02(1 H, s), 6.96-7.02 
(2H. m), 7.21-7.25(2H, m). 
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CompoundA-61 



4-(3-(4-nuoroben2yl)thiophene-2-carbonyll-3-hydroxy-1 -methyl-1 . 5-dihydropyiTole-2-one 
[0265] 



COOH 



XL 

^4yCOOH 




■S 



(A-59) 






(A-60) 



(A-57) According to the method of the reference(Tetrahedron Lett. 1985. 26. pi 777). 2.thiophenecarboxylic acid 
(3.84g. 30mmol) was reacted with 4-fluoroben2ylbromide{5.6ml, 45mmol). 

(A-58) According to the exanfiple A-36, the above-mentioned crude product A-57 was reacted with N.Odimethyl- 
hydroxylamine hydrochloride(2.93g, 30m mol). 

(A-59) According to the example A-37. the above-mentioned crude product A-58 was reacted with 1 M methylmag- 
nesium bromide(30ml. 30mmol) to give 1-[3-(4-fluoroben2yl) thiophene-2-yOetanone(3 47g yield-49%) 
NMR(CDCl3)5: 2.55(3H. s). 4.36(2H. s), 6.86(1H. d. J=4.9Hz). 6.93-6.99(2H. m). 7.15-7.20(2H, m) 7 41(1H d 
J=5.2Hz). V ' /• \ ' ' 

(A-60) According to the example A-38, the above-mentioned crude product A-59 was reacted to give 4-[3-(4-fluor- 
obenzyl)thiophene-2-yl]-2-hydroxy-4-oxo-2-butenofc acid methyl ester. 

NMR{CDCl3)5 : 3.93(3H, s). 4.42(2H, s). 6.83{1H. s). 6.91(1H. d. J=4.9H2), 6.95-7.01 (2H, m). 7.16-7 21(2H m) 
7.55(1 H.d,J=5.2Hz). ' 

(A-61 ) According to the example A-39, the above-mentioned crude product A-60 was reacted to give 4-[3-(4-fluor- 

oben2yl)thiophene-2-carbonyl]-3-hydroxy-1-methyl-1.5-dihydropyrrole-2-one. 
Melting point:1 81-1 SS^'C 



Elementary analysis as CiyH^^FNOgS 



Calcd. (%) 
Found (%) 



C, 61.62; H,4.26; N. 4.23; F, 5.73. 
C, 61.34; H,4.35; N, 3.99; F. 5.59. 



NMR(CDCl3)6:3.19(3H. s). 4.42(4H. s). 6.96(1H. d. J=5.1H2). 6.95-7.01(2H. m), 7.18.7.22(2H. m), 7.58(1H d 
J=4.8H2). 



[0266] The following compound was synthesi2ed by the above-mentioned method. 

4-[3-(4-Fluoroben2yl)lhiophene-2-cartoonyl]-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one Melting point:1 74-1 75*»C 
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Elementary analysis as C 


r^gH^gFNOaSO.IHgO 




Gated. (%) 1 C. 63.18; 
Found (%) I C. 62.93; 


H, 5.08; N. 3.88; 


F. 5.26. 


H. 5.03; N, 3,78; 


F, 5.08. 



NMRCCDCyS: 1 .31 (6H, d. J=6.7Hz). 4.34(2H. s), 4.42(2H. s). 4.60(1 H. sec, J=:6.7H2). 6.96(1 H. d, J=5.2H2). 6.95-7.01 
(2H. m). 7.18-7.22(2H, m). 7.58(1 H, d. H=4.9H2). 



Compound A-69 



4-[6-(4-Fluorobenzyl)-2-nrielhyloxazole-4-carbonyll-3-hydroxy-1-methyh1,5KJihydropyrra 
[0267] 




(A-69) 



(A-62) According to the method of the reference(Org. Synth. Col. VII, 1990, p359), 4-fluorophenylacetyl chloride 
(27.6g, 160mmol) was reacted with meldrum*s acid in the presence of pyridine, then reacted with methyl alcohol 
to give 4-(4-f)uorophenyl)-3-oxobutanoic add methyl esterl (28.9g, yield:86%). 
NMR(CDCl3)5 : 3.47(2H, s). 3.72{3H, s), 3.81 (2H, s). 7.00-7.06(2H, m), 7.15-7.20(2H. m). 
{A-63) According to the method of the reference (Org. Synth. 1 992, 70. p93), the above-mentioned compound A- 
62(4.20g. 20mmol) was reacted with 4-acetamidebenzenesulfonyl azide in the presence of triethylamine to give 
2-dia20-4-(4-tIuoropheny l)-3-oxobutanoic add methyl ester 2a(3.67g. yield:78%). NMR(CDCl3)5 : 3.85(3H, s). 4. 1 6 
(2H, s), 6.97-7.03(2H, m), 7.23-7.28(2H, m). 

According to the method of the reference(J. Org. Chem. 1962, 27, p1717), 2-diazo-5-(4-fluorophenyl)-3-oxopen- 
tanoic acid methyl ester was prepared from the known compound 5-(4-fluorophenyl)-3-oxopentanoic acid methyl 
ester. 

NMR(CDCl3)6 : 2.93(2H. t. J=7.5Hz), 3.1 3-3.1 8(2H, m). 3.83(3H. s), 6.93-6.99(2H, m). 7.1 7-7.21 (2H. m). 
(A-64) According to the method of the reference(Synthesis. 1993, p793). the above-mentioned compound A-63 
(2.92g, 12.4mmol) was reacted with acetonitrile in the presence of boron trifluoride to give 5-(4-fluorobenzyl)- 
2-methyloxa20le-4-carboxylic add methyl ester(1.72g. yield:56%). 
NMR(CDCl3)5 : 2.43(3H, s). 3.93(3H, s), 4.31 (2H, s). 6.97-7.02(2H, m). 7.23-7.28(2H, m). 
The following compound was synthesized by the above-mentioned method. 
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5-[2-(4-Ruorophenyl)ethyl]-2-methyloxazole-4-cartx)xylic add methyl ester 

NMR(CDCl3)5 : 2.44(3H,s). 2.95(2H, t. J=7.8H2), 3.27(2H. dd. J=6.9, B.THz). 3.87(3H, s). 6.94-6.99(2H. m), 
7.12-7.17(2H. m). 

{A-65) The above-mentioned compound A-64(1 .70g. 6.82mmol) washedydrolyzed to give 5-(4-fluoroben2yl)- 

2-methytoxazole-4-cartx)xylic add(1.27g, yield:79%). 

NMR(CDCl3)8 : 2.31 (3H, s), 4.29(2H, s). 6.90-6.96(2H. m), 7.22-7.26(2H. m). 

The following compound was synthesized by the above-mentioned method. 
5-(2-(4-FluorophenyI)ethyl]-2-methyloxa20le-4'Cartx)xylic acid 

NMR{CDCl3)6:2.49(3H.s). 2.97(2H, t, J=8.0Hz). 3.30(2H. dd. J=6.9, 8.7H2). 6.94-7.00(2H. m). 7.12-7.17(2H, m). 
(A-66) According to the method of the example A-36, the above-mentioned compound A-65(1.25g, 5.31 mmol) 
was reacted with N.Odimethylhydroxyjamine hydrochloride(1 .53g, 8.0mmol) to give 5-(4-fluorobenzyl)-2-methy- 
loxazole-4-cartx>xylic add methoxymethylamide(1 .30g, yield:B8%). 

NMR(CDCl3)6: 2.40(3H, S), 3.43(3H, s). 3.80(3H. s). 4.22(2H, s). 6.95-7.01 (2H, m). 7.28-7.33(2H, m). 

The following compound was synthesized by the above-mentioned method. 
5-[2-(4-Fluorophenyl)ethyl]-2-methyloxa2ole-4-carboxylic add methoxymethylamide 5b 

NMRCCDCyS: 2.42(3H,s). 2.94(2H, t. J=8.1Hz). 3.20(2H. dd, J=6.8. 8.9H2). 3.37(3H. s). 3.76{3H. s). 6.92-6.98 
(2H, m). 7.13-7.18(2H.m). 

(A-67) According to the method of the example A-37. the above-mentioned compound A-66(1 .28g, 4.6mmol) was 
reacted with 1M methylmagnesium bromide(9.2ml, 9.2mmoI)to give 1-[5-(4-fluoroben2yl)-2-methyloxazole-4-yII 
etanone A-7(0.89g, yield:83%). 

NMRCCDCyS: 2.42{3H. s), 2.54(3H. s). 4.30(2H, s), 6,95-7.01 (2H. m). 7.24^7.29(2H, m). 
The following compound was synthesized by the above-mentioned method. 

1- {5-[2-(4-Fluorophenyl)ethyl]-2-methyloxa2ole-4-yl}etanone 

NMR(CDCl3)5: 2.43(3H.s), 2.49{3H. s). 2.93(2H. t, J=8.0H2). 3.27(2H. dd. J«7.1. 8.9H2). 6.93-6.99(2H. m), 

7.12- 7.17(2H. m). 

(A-68) According to the method of the example A-38, the above-mentioned compound A-67 was reacted to give 
4-[5-(4-fluorobenzyI)-2-methyloxazole4-carbonyl]-2-hydroxy4-oxo2-butenoicaddmethylester. 
NIVIR(CDCl3)62.44(3H. s), 3.92(3H. s). 4.36(2H. s), 6.97-7.03{2H. m). 7.19(1 H. s). 7.25-7.30{2H. m). 1 4.82(1 H. 
brs). 

The following compound was synthesized by the above-mentioned method. 4-{5-[2-(4-Fluorophenyl)ethyl]- 

2- methyloxazole-4-carbonyl}-2-hydroxy-4-oxo-2-butenoic acid methyl ester 

NMR(CDCl3)5 : 2.45(3H.s), 2.97(2H, t, J=7.8Hz). 3.33(2H, dd, J=6.8, 8.9Hz), 3.91 (3H, s). 6.94-7.00(2H. m), 

7.13- 7.19(2H, m), 7,14(1 H.s). 14.70(1 H. brs). 

(A-69) According to the method of the example A-39, the above-mentioned compound A-68 was reacted to give 
4-[5-(4-fluorobenzyl)-2-methyloxazole-4-carbonyll-3-hydroxyl-methyH ,5-dihydropyrrole-2-one. 
Melting point: 170*'C 



Elementary analysis as C^7H^5FN204 


Calcd. (%) 

Found (%) 


C, 61 .82; H. 4.58; N, 8.48; F, 5.75. 
C. 61 .66; H. 4.57; N. 8.45; F. 5.64. 

■ 



NMR(CDCl3)8:2.56(3H. s). 3.15(3H. s), 4.15(2H. d. J=0.6Hz). 4.41 (2H. s). 6.97-7.03(2H. m). 7.26-7.31 (2H. m), 
1 5.08(1 H. brs). 

[0268] The following compound was synthesized by the above-mentioned method. 

4-[5-(4-Fluorobenzyl)-2-methyloxa20le-4-carbonyIl-3-hydroxy-1-isopropyl-1,5-dihydropyrrole-2-one 
Negative ESIMS rtsfz 357 (M-H)' 
Positive ESIMS n\fz 359 (M+H)^ 

NMR(CDCl3)5: 1 .27(6H, d, J=5.3Hz). 2.57(3H. s). 4,08{2H. s). 4.14(2H. s). 4.54(1 H. sec, J=6.6Hz). 6.97-7.02(2H. m). 
7.27-7.32(2H. m), 1 5.03(1 H. brs). 

4-{5-[2-(4-Fluorophenyl)ethyl]-2-methyloxazole-4-carbonyl}-3-hydroxy-1-methyl1,5-dihydropyrrole-2-one 
Melting point:1 84-1 85^'C 



Elementary analysis as O^^y^FH^^ 


Calcd. (%) 
Found {%) 


C. 62.79; H.4.98; N.8.14; F. 5.52. 
C. 62.57; H. 4.91 ; N. 8.03; F, 5.37. 
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NMR(C[X;i3)8: 2.56{3H, s), 2.98(2H. t. J=7.2H2). 3.14(3H, s), 3.38(2H. dd, J=6.9, 8,7H2). 4.07(2H. s), 6.94-7.00(2H. 
m), 7.15-7.19(2H. m). 15.11 (1H, brs). 

CompoundA-73 

4-[2-(4-Fluorobenzyl)-1 H-imidazole-4-carbonyl]-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
[0269] 




(A-70) According to the method of the reference(J. Org. Chem. 1 987, 52, p271 4), (5-methylisoxa2ole-4-yl)amine 
hydrochloride(1 6.1 5g. 1 20mmol) was reacted with 4-f luorophenylacetyl chloride(20.8g. 1 20mmol) in the presence 
of triethylamine to give 2-(4-fluorophenyl)-N-(5-niethylisoxazole-4-yl)acetamide(22.55g. yield:80%). 
NMR{CDCl3)6 : 2.28(3H. s). 3.69(3H, s). 6.71 (1H. brs). 7.06-7.20(2H. m). 7.26-7.32(2H, m), 8.46(1 H. s). 
(A-71 ) The above-mentioned compound A-70 was reduced by hydrogenation, then treated with sodium hydroxideto 
give 1-[2-(4-fluorobenzyl)-1H-imidazole-4-yl]etanone(yield:82%). NMRCCDCyS: 2.45(3H. s), 4.12(2H, s), 
6.96-7.01 (2H, m). 7.19-7.23(2H, m), 7.64(1H, s). 

(A-72) The above-mentioned compound A-71 was protected with a BOC group, then according to the method of 
the example A-38. 2-(4-fluorobenzyl)-4-(3-hydroxy-3-methoxycarbonylacryloyl)imida20le-4-carboxylic acid tert- 
butyl ester was synthesized. 

NMRCCDCyS: 1.55(9H. s). 3.93(3H. s). 4.41 (2H, s), 6.94-7.00(2H. m). 7.17(1H, s). 7.19-7.23(2H. m). 8.06(1 H. s). 
(A-73) A-72 was reacted according to the method of exammple A-39 to give a mixture comprising a de-protected 
product. The mixture was deprotected by using trif luoroacetic acid to give4-[2-(4-fluoroben2y l)-1 H-imida20le-4-car- 
bonyl]-3-hydroxy-1 -isopropyM .5-dihydropyrrole-2-one. 
Melting point:22a'C 



Elementary analysis as C^s'^is^NsQa O.2H2O 

Calcd. (%) I C. 62.31 ; H, 5.35; N, 1 2.1 1 ; F, 5.48. 
Found (%) i C, 62.13; H, 5.07; N. 11.94; F. 5.57. 



N MR(CDCl3)5: 1 .24(6H, d. J=6.7Hz), 4.05(2H, s), 4.1 2(2H. s). 4.52(1 H, sec. J=6.7H2). 6.98-7.03(2H. m), 7.24-7.29 
(2H, m), 7.64(1 H. s). 
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Compound A-78-a 
[0270] 



CHO 



(A-74-b) 

— - ^O^" .iXO^"- 




(A-74-a. A-74-b) To a dimethylformamide solution (30ml) of 1H-imida2ole-4-carboaldehyde(2.88g, 30mmol), po- 
tassium tert-butoxide(3.7g, 33mmol) and 4.fluoroben2ylbromide(3.74ml. 30mmol) were added under ice cooling 
then, the mixture was stirred for 1 hour. The solution was added a saturated ammonium chloride aqueous solution 
and extracted with ethyl acetate, washed with water and brine, dried and evaporated under reduced pressure. The 
residue was purified wHh silica gel column chromatography to give 1-(4-fluorobenzyl).1 H-imida2ole-4-carboalde- 
hyde A-74-a(2.7g. yield:44%); NIVIR(CDCl3)6: 5.18(2H. s). 7.06-7.18(2H. m), 7.20-7.23(2H. m). 7.60(1H. d, 
48°/ )^^^* 9-87(1 H, s) and 3-(4-fluoroben2yl)-3H-imida2ole-4-carboaldehyde A-74-b {Z95g. yield': 

NMR(CDCl3)5: 5.49(2H. s). 7.00-7.06(2H. m). 7,21.7.24(2H. m). 7.72(1 H, s). 7.84(1 H. s). 9.75(1 H. d. J=0.9H2). 
(A-75-a) To a tetrahydrofuran solution(30ml) of the above-mentioned compound A-74-a(2.7g. 13.2mmol). was 
added dropwise 1 M methy (magnesium bromlde(1 6ml, 1 6mmol) under ice cooling at room temperature, the mixture 
was stirred for I.Shours, then was added dropwise 1M methylmagnesium bromide(1 6ml, 16mmol). The solution 
was stirred for I.Shours, then was added a saturated ammonium chloride aqueous solution and extracted with 
ethyl acetate, washed with water and brine. The solution was dried and evaporated under reduced pressure. The 
residue was purified with silica gel column chromatography to give 1 -[1 -(4-fluoroben2y l)-1 H.imida2ole-4-ynethanol 
(2.75g, yield:95%). ' ^ 

N MR(CDCl3)5: 1 .50(3H. d, J=6.4H2), 3.04(1 H, brs). 4.86(1 H. q, J=6.6H2). 5.03(2H, s). 6.76(1 H. s), 7.01 .7.08(2H 
m), 7.1 3-7. 17(2H,m), 7.47(1 H.d,J=1.3H2). 

(A-75-b) The following compound was synthesized by the above-mentioned method from the compound A-74-b 

1 -[3-(4-Fluoroben2yl)-3HHmidazole-4-yl]ethanol. 
NMR(DMSO-d6)5: 1.36(3H, d, J=6.7H2). 4.55(1H. m), 5.18(1H. q. Jc=6.1Hz). 5.25(2H. s). 6.81(1H. t, J=0.9H2) 
7.17-7.22(4H. m). 7.65(1 H. d, J=1.2H2). 

(A-76-a) To a tetrahydrofuran solution(60ml) of the above-mentioned compound A-75-a(2.48g, 11,3mmol), was 
added manganese dioxide(9.56g. llOmmol) at room temperature, then the mixture was stirred for 2.5 hours. The 
solution was filtered by celite. then evaporated under reduced pressure and the residue was recryslalli2ed with 
diisopropylether-ethyl acetate to give 1-[1-(4-fluoroben2yl).1 H-imida20le-4-ylIetanone(1 .77g yield72%) 
NMR(CDCl3)5 : 2.55(3H, s). 5.12(2H, s), 7.05-7.10(2H. m). 7.16.7.21(2H, m). 7.54-7. 56(2H.m). 
(A-76-b) The following compound was synthesized by the above-mentioned method from the compound A-75-b 

1-[3-(4-Fluoroben2yl)-3H-imida20le-4-ylletanone. 
NMR(CDCl3)6: 2.55(3H. s). 5.49(2H. s). 6.99-7.04(2H, m). 7.15-7.20(2H, m), 7.64(1 H, s), 7.82(1 H. s). 
{A-77-a) According to the method of the above-mentioned example A-39, 4-[1-(4-fluoroben2yl)-1H-imida2ole- 
4-carbonyl]-2-hydroxy-4-oxo-2-butenoic acid methyl ester was synthesi2ed from the compound A-76-a 
NMR(DMSO-d6)6: 3.65(3H. s). 5.1 8(2H, s), 7.1 2-7.1 8(2H. m). 7.32.7.37(2H. m), 7.54(1 H, brs). 7.67(1 H. brs). 
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(A-77-b) The following compound was synthesized by the above-mentioned method from the compound A-76-b. 
4-[3-(4-Ruorobenzyl)-3HHmidazole-4-carbonyl]-2-hydroxy-4-oxo-2-butenoic add methyl ester 
NMR(CDCl3)6:3.71 {3H, s). 5.43(2H, s), 6.46(1 H. s). 6.81 -6.87(2H, m), 7.06-7. 1 0{2H. m), 7,52(1 H, s). 7.65(1 H. s). 
(A-78-a) According to the method of the above-mentioned example A-39, 4-[1-(4-fluoroben2yl)-1H-imidazole- 
4-carlx)nyl]-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one was synthesized from the compound A-77-a. 
Melting point224-226''C 



Elementary analysis as C^eHie^NsOs 

Calcd. (%) I C. 62.97; H. 5.28; N. 12.24; F. 5.53. 
Found (%) I C. 62.57; H, 5.1 5; N, 1 2.02; F. 5.27. 



NMR{DMSO-d6)5:1.18(6H. d, J=6.7Hz), 3.97(2H, s), 4.25(1H, sec. J=6.7Hz), 5.37(2H, s). 7.21-7.27(2H, m), 
7.47-7.52(2H, m). 8.17(1H. s). 8.48(1 H, s). 

(A-78-b) The following compound was synthesized by the above-mentioned method from the compound A-77-b. 
4-[3-(4-Fluorobenzyl)-3H-imidazole-4-carbonyl)-3-hydroxy-1-isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point:156-159*>C 
Negative ESIMS m/z 342 (M-H)- 
Positive ESIMS mfz 344 (M+H)+ 

NMR(DMSO-d6)5 : 1 .1 7(6H. d. J=6.7Hz). 4.02(2H. s), 4.21 (1 H, sec. J=6.7Hz). 5.55(2H, s). 7.03(2H. brt), 7.21 -7.25 
(2H. m). 7.90(1 H, brs), 8.11{1H. brs). 

Compound A-84 

4-[5-(4-Fluorobenzyl)-1 H-pyrrole-2-carbonyl]-3-hydroxy-1 -methyhl ,5-dihydropyn'ole-2-one 
[0271] 




(A-83) 



(A-79) According to the method of the reference(J. Org. Chem.. 1983, 48, p3214), l-benzenesulfonyl IH-pyrrole 
(J. Org. Chem., 1 999, 64, p3379)(45.0 g. 21 7 mmol) was reacted with 4-f luorobenzoyi chloride(1 03 g. 651 mmol) 
in the presence of boron trifluoride-diethyl ether complex(80.1 ml, 651 mmol) in methylene chloride(360 ml) to give 
2-(4-fluorophenyl)-N-(5-methylisoxa2o!e-4-yl)acetamide(22.55g, yield:80%). 

The residue was Crystainzed(diisopropylether-n-hexane) to give (1-benzenesulfonyl1H-pyrrole-2-yl)-(4-fluoroph- 
enyl)metanone(33 g, yield :46%). 

NMR{CDCl3)5: 6.36(1 H, dd. J=3.3, 3.6Hz), 6.70(1 H. dd, J=1 .5. 3.6Hz). 7.08-7.1 5(2H. m). 7.55-7.70(3H, m), 7.78 
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10 



15 



20 



25 



30 



35 



(1H, dd, J=1 .5. 3.3H2), 7.80-7.89(2H. m), 8.00-8.1 4(2H, m). 

(A-80) According to the method of the reference(Synth. Comm.. 1990. 20. pi 647). the above-mentioned compound 

A-79(32.5 g, 98.7 mmol) was reduced by borane tert-butylamine complex{51 .5 g. 0.59 mol) in the presence of 

aluminum chloride(39.5 g. 0.30 mol) in methylene chloride(150 ml) . The residue was purified with column chro- 

matography(ethyl acetate:n-hexane=1 :4-1 3) to give 1-ben2enesulfonyl-2-(4.fluoroben2yl)-1H-pyrrole{26.9 g, 
yield :86%). 

NMR{CDCl3)5: 4.05(2H. s). 5.81 (1 H. dd. J=1 .5. 3.3Hz). 6.21 (1 H, t. J=1 .SHz). 6,81 -7.01 (4H. m). 7.34(1 H, dd. J=1 .5, 
3.3H2). 7.37-7.44{2H, m). 7.52-7.61 {3H. m). 

(A-81) To a methyl alcohol(400 ml) solution of the above-mentioned compound A-80(26.9 g, 86.5 mmol). was 
added 5N sodium hydroxide aqueous solution 85 ml. and the reaction mixture was stirred for 6 hours under re- 
fluxing. The solution was Cooled at room temperature, to which was added 2N hydrochloric add 185 ml, then 
extracted with ethyl acetate. The extract was washed with saturated NaCI aqueous solution, dried, then evaporated 
under reduced pressure. The residue was purified with column chromatography{ethyl acetate:n-hexane=1:3)to 
give 2-(4-fluorobenzyl)-1 H-pyn'ole(14.5 g. yield :97%). 

NMR(CDCl3)5: 3.95(2H. s). 5.97(1 H. s). 6. 1 5(1 H. dd. J=2.7. 5.7H2), 6,68(1 H, dd, J=2.7. 4.2H2), 6.94-7.02(2H, m). 
7.12-7.19(2H, m), 7.82(1H, brs). 

(A-82) To phosphorus oxychloride(7.33 ml. 78.6 mmol) at room temperature, was added dropwise DMA(12.5 ml) 
for 20 minutes under stirring, to which was added dropwise a DMA(12.5 ml) solution of the above-mentioned 
compound A-81 (12.5 g. 71 .3 mmol) at room temperature. The solution was stirred at SO^C for 3 hours, to which 
was added 5N sodium hydroxide aqueous solution 86 ml under ice-water cooling, to which was added 6N hydro- 
chloric acid 30 ml and extracted with ethyl acetate. The extract was washed with water, and saturated NaCI aqueous 
solution, dried, then evaporated under reduced pressure. The residue was Crystallized with diisopropylether 40 
ml and filtered out, then washed with dHsopropylether, dried to give 1 -[5-(4-fiuoroben2yl)-l H^pyrrole-2-yl]etanone 
(5.65 g, yield :36%)- The filtrate was Concentrated under reduced pressure, then the residue was purified with 
column chromatography(ethyl acetate :n-hexane=1 :3-1 2)and recrystalli2ed{diisopropylether) to give 1-[5-(4-fluor- 
oben2yl)-1 H-pyrrole-2-yl]etanone(3.85 g. yield *.25%). 

NMR(CDCl3)6: 3.37(3H. s), 3.96(2H, s), 6.00-6.04(1 H. m), 6.82-6.86(1 H. m). 6.96-7.05(2H. m). 7.12-7.18(2H m) 
9.11(1H.brs). ' 

(A-83) According to the method of the above-mentioned example A-1 8, 4-[5-(4-ftuoroben2yl)-1 H-pyrrole-2-yll-2-hy- 
droxy-4'Oxo-2-butenoic add methyl ester was synthesized from the above-mentioned compound A-82 
NMR(CDCl3)5:3.92(3H. s), 4.00(2H. s). 6,10-6.13(1H, m), 6.75(1H, s), 6.97-7.06(3H. m), 7.12-7.19(2H. m), 9.09 
(1H, brs). 

(A-84) According to the method of the above-mentioned example A-1 9, 4-[5-(4-fiuoroben2yl)-1 H-pyn'ole-2-<:arb- 
ony-1]-3-hydroxy-1 -methyI-1 .5-dihydropyrrole-2-one was synthesized from the above-mentioned compound A-83 
NMR(DMSO-d6)5:3.00(3H. s). 3.95(2H. s). 4.22(2H. s). 5.97-6.03(1 H. m). 7.06-7.16(3H. m). 7.26-7.34(2H. m). 
1 2.00(1 H, brs). 
Melting point:221-223''C 



40 



45 



Elementary analysis as C^/H^sFNsOa 



Calcd. (%) I C. 64.96; H. 4.81 ; N, 8.91 ; 
Found (%) j C, 64.87; H, 4.68; N. 8.80; 



F. 6.04. 
F.6.10. 



[0272] The following compound was synthesized by the above-mentioned method. 

4-[5-(4-Fluorobenzyl)-1 W-pyrrole-2-carbonyl]-3-hydroxy-1 -isopropyi-1 ,5KJihydropyrrole-2-one 

NMR(DMSO-d6)6 : 1 .20(6H, d, J=6.9Hz), 3.95(2H. s). 4.1 7(2H. s). 4.1 9-4.31 (1 H. m). 5.99-6.03(1 H, m). 7.07-7.1 8(3H 

m). 7.27-7.35(2H, m), 11.96(1 H, brs). 

Melting point:222-224*»C 



so 



Elementary analysis as CtgH^gFNsOa 



Calcd. (%) I C. 66.66; H, 5.59; N. 8.18; F, 5.55 
Found (%) jc, 66.66; H.5.49; N.8.12; F.5.62 
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Compound A-89 

4-[4-(4-Fluoroben2yl)-1 H-pyrrol8-3-carbonyl]-3-hydroxy-1 -methyl-1 .6-dihydropyrrole-2-one 
[0273] 




SO2R1 




(A-85) According to the method of the reference(J. Org. Chem.. 1983, 48. p3214), 1-benzenesulfonyl-1H-pyrrole 
(J. Org. Chem., 1999, 64, p3379) was reacted with 4-fluoroben2oyl chloride(2.88 ml, 26.5 mmol) in the presence 
of aluminum chloride(3.25 g, 26.5 mmol) in methylene chloride(40 ml) to give a crude ketone(9.15 g) which was 
reduced by borane tert-butylamine complex(11 .6 g, 133 mmol) in the presence of aluminum chloride(8.88 g, 66.6 
mmol) in methylene chloride(200 ml) according to the method of the reference(Synth. Comm., 1 990, 20, pi 647). 
The residue was purified with column chromatography(ethyl acetate :n-hexane=1 :4-1 :3) to give 1-benzenesulfonyl- 
3-(4-fluorobenzyl)-1H-pyrrole{4.66 g, yield :61%). 

NMR(CDCl3)6: 3.70(2H. s). 6.10(1H, dd. J=1.5, 3.0Hz), 6,86-7.12(6H, m). 7.46-7.64(3H, m), 7.80-7.85(2H. m). 
(A-86) To a methylene chloride(35 ml) suspension of aluminum chloride(4.33 g. 32.5 mmol) at room temperature, 
was added dropwise a methylene chloride{5 ml) solution of acetic anhydride(1.66 g, 16.3 mmol)for ISminutes 
under stirring, to which a methylene chloride(10 ml) solution of the above-mentioned compound A-85(4.66 g. 14.8 
mmol) was added dropwise under ice cooling. The solution was stirred for 1 hour under ice cooling, then for 30 
minutes at room temperature, to which was added ice water and extracted with ethyl acetate. The extract was 
washed with a saturated sodium hydrogen carbonate aqueous solution and a saturated NaCI aqueous solution, 
then dried and evaporated under reduced pressure. The residue was Crystallized by diisopropyl ether and n- 
hexane and filtered out.The filtrate was evaporated under reduced pressure, then the residue was purified with 
column chromatography(ethyl acetate :n-hexane=1 :3-1 5) and crystallized with(diisopropyl ether-n-hexane) to give 
1 -[1 -benzenesulfonyl-4-(4-fluoroben2yl)-1 H-pyrrole-3-ylletanone(3.57 g. yield :68%). 
NMR(CDCl3)6 : 2.39(3H, s). 3.98{2H, s). 6.66-6.89 (1H, m), 6.91 -7.1 5(4H, m), 7.52-7.89(6H, m). 
(A-87) According to the method of the above-mentioned example A-18, 4-[1-benzenesulfonyl-4-(4-f!uorobenzyl)- 
1 H-pyrrole-3-yl]-2-hydroxy-4-oxo-2-butenoic acid methyl ester was synthesized from the above-mentioned com- 
pound A-86. 

NMR(CDCl3)8:3.93{3H. s), 4.03(2H. s), 6.72-6.74(1 H, m). 6.93-7.15(4H, m). 7.53-7.92(6H, m). 

(A-88) According to the method of the above-mentioned example A-19. 4-[1 -benzenesulfonyl-4-(4-fluorobenzyl)- 

1 H-pyrrole-3-carbonyl]-3-hydroxy-1-methyl-1 ,5-dihydropyrrole-2-one was synthesized from the above-mentioned 
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compound A-87. 

NMR(DMSOkJ6)8: 2.99(3H. s), 3.90(2H, s). 4.02{2H, s), 7.00-7.21 (6H. m), 7.63-7.82(3H. m). 7.97-8.14 {3H. m). 

The following compound was synthesized by the atwve-mentioned method. 
4-{1 -Ben2enesulfonyl-4-(4-f luoroben2yl)-1 H-pyrrole-3-cartx)nyl]-3-hydroxy-1 -isopropyM ,5-dihydropyrrole-2-one 
NMR(DMSO-de)5: 1 1 8{6H, d, J=6.7 Hz). 3.90(2H, s), 3.97(2H. s), 4.1 6-4.31 (1 H. m), 7.05-7.1 5(6H, m), 7.63-7.82 
(5H. m), 8.13(2H, brs). 

(A-89) According to the method of the reference^. Org. Chem., 1983, 48. p3214), the protected NH group of the 
pyrrole ring of the aljove-mentioned compound A-88 was deprotected by hydrolysis to give 4-[4-{4-fluorobenzyl)- 
1 H-pyrrole-3-carbonylI-3-hydfOxy-1 -methyl-1 ,&<lihydropyrrole-2-one. 

NMRCDMSCkyS: 2.99(3H. s). 4.02(2H. s), 4.1 9(2H. s), 6,54(1 H. s). 7.00-7.27(4H, m), 7.62(1 H, s), 1 1 .41 (1 H. brs). 
Melting polnt:265-267<*C 



Elementary analysis as C^yHigFNaOa 0.1 HgO 

Calcd. (%) I C. 64.59; H, 4,85; N, 8.86; F, 6.01 . 

Found (%) j C. 64,54; H. 4.72; N, 8.82; F, 5.89. 

• 



The following compound was synthesized by the above-mentioned method. 4-[4-(4-Fluoroben2yl)-1 H-pyrrole- 
3-carkx)nyl]-3-hydroxy-1 -isopropyl-l .5-dihydropyrrole-2-one 

NMR(DMSO-d6)8: 1.20(6H, d, J=6.7 Hz), 4.02(2H. s), 4.14(2H. s). 4.18^.32(1H, m), 6,56(1H. s). 7.00-7.26(4H, 
m). 7.68(1 H, s), 11. 39(1 H, brs). 
Melting point:255-258''C 



Elementary analysis as gH^ gFN203 O.2H2O 


Calcd. (%) 
Found (%) 


C, 65.96; H, 5.65; N, 8.1 0; F, 5.49. 
C. 66.06; H,5.45; N,8.01; F, 5.42. 



CompoundA-92 

4-(1 -(4-Fluorobenzyl)-1 H-pyrrole-2-carbonyO-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
[0274] 




(A-92) 



(A-90) Sodium hydride(5g. 12.5mmol) was washed with n-hexane, then dried and suspend in dimethytformamide 
100ml. to which were added 2-acetylpyrrole(10,9g. lOmmol) and 4-fluorobenzyl bromide(20g. lO.Ommol) under 
ice cooHng. Then the mixture was stirred at room temperature for 1 hour and added to an ammonium chloride 
solution. The solution was extracted with ethyl ether, then washed, dried and evaporated under reduced pressure. 
The residue was purified with column chromatography(ethyl acetate:n-hexane=1:10) to give the objective com- 
pound 21 :4g(yield 99%). 

NMR(CDCl3)6: 2.41 (s, 3H), 5.53(s. 2H), 6.20(dd, IN, J=3.9Hz. 2.4Hz), 6.90(m, 1H), 6.92-7.02(m, 3H). 7,07-7.12 
(m. 2H). 
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(A-91) To atetrahydrofuran 40ml solution of the above-mentioned compound A-90(4.35g, 20mmol), lithium hex- 
amethyl disitazide{1 N tetiBhydrofuran solution, 24ml) was added dropwise at -78^C. 1 0 Minutes later, oxalic add 
dimethy1(Z83g, 24mmol) was added thereto and stirred at 0°C for 30minutes. The solution was added to ice water 
and acidified with hydrochloric add, then extracted with ethyl acetate, washed, dried and evaporated under reduced 
pressure. The residue was Crystallized with n-hexane to give the objective compound 5.7g(yield 94%). 
NMR(CDCl3)5: 3.90(s, 3H), 5.60(s. 2H), 6.28(dd. 1 H, J=3.9H2, 2,4H2). 6.84{s, 1 H). 6.95-6.99(m. 3H). 7.07-7.1 6 
(m, 3H). 

(A-92) To a doxane 50ml solution of the above-mentioned compound A-91(1.0g. 3.3mmol), methylamine(40% 
methyl alcohol solution) and paraformaldehyde 300 mg were added at room temperature for 1 hour under stirring. 
The solvent was evaporated under reduced pressure, to which was added an ammonium chloride solution and 
extracted with chloroform, washed, dried and evaporated under reduced pressure. The residue was Crystallized 
by isopropyl alcohol to give 4-{1-(4-fluorobenzyl)-1H-pyrrote-2-cart)onyq-3-hydroxy-1-methyh1,5KJihydropym)le- 
2-one 720mg(yield 59%). 
Melting point:1 50-1 51*0 



Elementary analysis as C^7H^5N203F 



Calcd. (%) 
Found (%) 



C: 54.96 


H: 4.81 


N: 8.91 


C: 65.81 


H: 4.68 


N: 8.74 



F: 6.04 

F: 5.85 



NMR(CDCl3)5: 3.15(s,3H), 4.32(s,2H), 5.60(s,2H), 6.31(dd,1H,J=4.2Hz, 2.4Hz), 6.91(dd,1H,J=4.2Hz, 1.5Hz), 
6.96-7.1 6{m.5H). 



[0275] The following compound was synthesized by the above-mentioned method. 

4_[1 .(4-Fluorobenzyl)-1 H-py rrole-2-carbonyl]-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 

Melting point:132^C 



Elementary analysis as CigH^gN203F 


Calcd. (%) C 
Found (%) C 


66.66 H:5.59 N:8.18 F: 5.55 
66.46 H:5.48 N:8.14 F:5.47 



NMR(CDCl3)6:1.28{d,6H.J=6.6Hz). 4.25{s,2H), 4.57(m,1H), 5.61(s,2H). 6.32(dd.1H,J=4.2Hz, 2.4Hz), 6.95-7.14(m. 
6H). 
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CompoundA-98 



4-[5-(4-Fluorob8n2yl)oxazoIe-4-(arbonylJ-3-hydroxy-1-melhyl-1,5KJihydrow^ 
[0276] 




(A-94) 




(A-95) . 




(A-96) 



Xr ° 



■1^ 



XT 



(A-93) To atetrahydrofuran solution(20ml) of potassium H3utcxide(3.4g, 30mmol), isocyanoacetic add ethylester 
(3.4g, 30mmol) was added dropwise thereto under ice cooling. 10 minutes later. 4-phenylacetic arid chloride(5g 
29mmol) was added dropwise under ice coofing and starred for 1 hour. The solution was added to the ammonium' 
chloride solution and extracted with ethyl acetate, then washed, dried and evaporated under reduced pressure 
The residue was purified with column chromatographyCethyl acetate:n-hexane=1 2) to give the objective compound 
4.8g(yield65%). 

NIVIR(CDCyS: 1.42(t.3HJ=7.1H2), 4.37(8.2H). 3.92(q.2H.J=7.1Hz). 6.95-7.03(m.2H). 7.23-7.29(m^H). 7.76(s. 

1 H). 

(A-94) To an ethanol 30ml solution of the above-mentioned compound A-93(4.8g, 1 9.3mmol). 1 N lithium hydroxide 
solution 20ml was added at room temperature for 1 hour under stining, then the mixture was evaporated under 
reduced pressure and acidified with IN hydrochloric acid. The solution was extracted with ethyl acetate then 
washed, dried and evaporated under reduced pressure. The residue was Crystallized with isopropyl alcohol to 
give the objective compound 3.9g(yield91%). 

NMR{DMSO-d6)6:4.38(s^H), 7.11-7.18(m.2H). 7.28-7.31 (m.2H). 8.34{s.1H). 13.20(bs,1H). 
(A-95) According to the method of the above-mentioned example A-20. 5-(4-fluorobenzyl) oxa2ole-4-carboxylic 
acid methoxymethylamide 4.4g(yield 95%) was synthesized from the above-mentioned compound A-94(3 9a 
17.6mmol). \ • »• 

NMR(CDCl3)5: 3,42(s,3H), 3.83(s,3H), 4.28(s,2H), 6.95-7.01 (m.2H). 7.25-7.34(m,2H), 7.72(s.1H). 

(A-96) According to the method of the above-mentioned example A-21, H5-(4-fluorobenzyl)oxazoIe-4-ylI 

etanone3.5g(yield96%)was synthesized from the above-mentioned compound A-95(4 4g 16 7mmol) 

NMR{CDCl3)S: 2.59(s,3H). 4.36(s,2H). 6.95-7.01 {m.2H). 7,25-7. 34(m,2H). 7.71 (s,1 H). ' 

(A-97) According to the method of the above-mentioned example A-18. 4-[5-(4-fluorobenzyl)oxazole-4-yl]-2-hy- 

droxy-4-oxo-2.butenoic acid methylester5.37g(yield 90%) was synthesized from the above-mentioned comoound 

A-96(4.3g, 19.6mmol), 

NMR(CDCl3)5 : 3.93(s.3H). 4.43(S.2H). 6.95-7.04(m^H). 7.26{s.1 H). 7.25-7.31 (m.2H). 7.77(s,1 H). 
(A-98) According to the method of the above-mentioned example A-19. 4-[5-(4.fluorobenzyl)oxazole-4-carbonyn- 
3-hydxoxy.1 -methyl-l ,5-dihydropyrrole-2-one 760mg(yield 67%) was synthesized from the above-mentioned com- 
pound A-97(1g. 3.3mmol). 

NMR(CDCl3)5: 3.93(s.3H). 4.14(s^H). 4.49(s.2H), 6.95-7.04(m^H), 7.25-7.31 (m^H). 8.14(s 1H) 
Melting point:257»C 
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Elementary analysis as Ci6H|3N2O4F 0.2Ha 


Calod. (%) 
Found (%) 


C: 59.39 
C: 69.51 


H:4.11 
H: 4.01 


N:8.66 
N:8.65 


F: 5.87 
F: 5.69 


CI: 2.19 

CI: 2.12 



[0277] The following compound was synthesized by the above-mentioned method. 

4-[5-(4-Fluorobenzyl)oxazole-4-carbonyl)-3-hydroxy-1-isopropyl-1.5-dihydropyrrole-2-one 
NMR{CDCl3)5: 3.93(s.3H). 4.14(s^H). 4.49{s;2H), 6.95-7.04{m,2H), 7.25-7.31 (m,2H). 8.14(s,1H), 
Melting point:193*'C 



Elementary analysis as C)8H^7N204F 



Calcd. (%) 
Found (%) 



C: 62.79 


H:4.98 


N: 8.14 


C: 62.73 


H: 4.91 


N:8.14 



F: 5.52 
F: 5.42 



Compound A-1 02 

4-['( -(4-FIuorobenzyl)-1 H-pyrazole-4-carbonyl]-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one 
[0278] 





(A-99) To a N.N-dimethylformamide solution (20ml) of 4-bromopyrazoIe(5.0g, 34.0mmol) at 0°C, sodium hydride 
{60%)(2.04g,51 .Ommol) was added, then the mixture was stirred for 20 minutes, to which was added 4-fluorobenzyI 
bromlde(5.1ml,40.8mmol) at room temperature for 1 hour. The solution was poured into ice water, then extracted 
with ether, washed, dried and evaporated under reduced pressure. The residue was puriFied with silica gel column 
chromatography(n-hexane/ethyi acetate=8/1 ) to give 4-bromo1-(4-fluorol)enzyl)-1H-pyrazole(7.42g.yield:86%). 
(A-1D0) A mixture of the above-mentioned compound A-99(1 .28g,5.00mmo!), acetic add panadium(34mg, 
0.150mmol), 1,3-diphenylphosphinopropane(136mg,0.330mmol), butylvinylether(3.24ml,25.0mmol) and potassi- 
um carbonate (829mg,6.00mmol) in a solution of N,N-dimethylformamide(12.5m1 ) and water(3ml) was reacted in 
a shield tube at 100'*C for 24 hours. The solution was Cooled, then poured into 5% hydrochloric acid and stin-ed 
for 30 minutes, to which was added a saturated sodium bicarbonate aqueous solution, extracted with ethyl acetate, 
washed, dried, and evaporated under reduced pressure. The residue was purified with silica gel column chroma- 
tog raphy(n-hexane/ethyl acetate=2/1) to give 1-[1-(4-fluorobenzyl)-1H-pyrazole-4-yl]etanone(555mg, yield:51%). 
NMR(CDCl3)6:2.41(3H. s), 5.28{2H, s), 7.01-7.09(2H, m), 7.21-7.28(2H, m), 7.85(1 H, s). 7.93(1 H. s). 
(A-101) According to the method of the above-mentioned example A-18, 4-[1-(4-fiuorot)enzyi)-1 H-pyrazote-4-yl]- 
2-hydroxy-4-oxo-2-butenoic add methyl(1 .08g.yield:77%) was synthesized from the above-mentioned compound 
A-100(1.00g,4.59mmol). 

NMR(CDCl3)5:3.92(3H, s). 5.31 (2H. s). 6.67(1 H. s). 7.03-7.1 2(2H. m), 7.23-7.28(2H, m), 7.94(1 H. s). 8.02(1 H. s). 
(A-1 02) According to the method of the above-mentioned example A-1 9, 4-[1 -(4-fluorobenzyt)-1 H-pyrazole-4-car- 
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bonyl].3-hydroxy.1 -isopropyH .5^ihydropyiTole-2K)ne(1 22mg. yield:36%) was synthesized from the above-men- 
tioned compound A-101(304mg,1.00mmol). 
Melting point:1 29.5-1 31 <*C 



Elementary analysis as CieH^QpNgOg 



Calcd. (%) I C. 62.97; H. 5.28; N, 12.24; F. 5.53. 
Found (%) j C. 62.96; H, 5.22; N, 12.22; F, 5.49. 



NMR(CDCy 5:1 .30(6H. d. J=6.7H2). 4.22(2H, s), 4.56(1 H, sep. J=6.7H2), 5.33(2H. s). 7.03-7.1 2{2H. m), 7.23-7 31 
(2H,m).7.97{1H,s), 8.05(1 H,s). v • /• 

[0279] The following compound was synthesized by the above-mentioned method. 

(4-1 ) 4-11 -(4^Fluoroben2yl)-1 H-pyrazole-4-cartx)nyO-3-hydroxy-1 -methyl- 1 .5HJihydropyrrole-2-one 
Melting poinl:1 50-1 51 •C 



Elementary analysis as C^e^^uf^NaOa 



Calcd. (%) j C. 60.95; H. 4.48; N, 13.33; F. 6.03. 
Found (%) I C, 60.73; H, 4.38; N, 13.25; F, 6.00. 



NMR(CDCl3)63.18(3H, s), 4.29(2H. s). 5.33(2H. s). 7.03-7.13(2H, m). 7.24-7.31 (2H. m). 7.92(1H. s). 8.01(1H, s). 
Compound A-107 

4-[2-(4-Fluoroben2yl)oxazole-5-carbonyl]-3-hydroxy-1-isopropyl-1,S<Jihydropyrrole-2-one 
[0280] 




(A-105) 

(A-loe) 




(A-107) 



(A-103) To a dioxane solution(30ml) of 2-(4-fluorobenzyl)oxa2ole-5-carboxylic acid ethyl{10g,40.1mmol) which 
was prepared according to the method of the reference(J. Chem. Soc.Perkin Trans. 1 , 1 997, p2673) 1 N fithium 
hydroxide aqueous solution (48ml. 48.0mmol) was added for 3 minutes at 0°C. The mixture was stirred at room 
temperature for 30 minutes, then 1 N hydrochloric acid(55ml, 55.0mmol) was added and extracted with ethyl ace- 
tate, washed, dried and evaporated under reduced pressure. The residue was Crystallized using diisopropyl ether 
and hexane to give 2-(4-fluorobenzyl)oxa2ole-5-carboxylic acid(8.50g yield*95%) 
NMR(CDCl3)6:4.19(2H, s). 7.00-7.08(2H. m). 7.25-7.34(2H. m), 7.80(1 H. s). 

The following compound was synthesized by the above-mentioned method using 2-(4-fluorobenzyl)oxa20le- 
4-carboxylic acid ethyl which was prepared according to the method of the reference(J. Org. Chem.. 1996 61 
p1761). * ' • 
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NMR(CDa3)S:4.21(2H, s), 6.97-7.06(2H. m), 7.25-7.33{2H, m), 8.24(1 H, s). 

(A-104) According to the method of the above-mentioned example A-20. 2-{4-ftuoroben2yl)oxa2ole-5-cartx)xylic 
acid methoxymelhylamide (955mg.yield:76%) was synthesized from the alwve-mentioned compound A-103(1 .Og, 
4.70mmol). 

NMR(CDCl3)63.33(3H. s). 3.74{3H, s), 4.16(2H. s). 6.97-7.06(2H. m), 7.25-7.34(2H, m), 7.60(1H. s). 
The following compound was synthesized by the above-mentioned method. 

2- {4-Fluoroben2yl)oxa20le^-carboxync add methoxymethylamide 

NMR(CDCl3)8:3.37(3H, s), 3,73(3H, s), 4.14{2H. s). 6.96-7,05(2H. m), 7.25-7.33{2H, m). 8.08(1 H. s). 
(A-1 05) According to the method of the above-mentioned example A-21 , 1 -[2-(4-fluoroben2yl)oxa2ole-5-yl]etanone 
(7)(730mg.yield52%) was synthesized from the above-mentioned compound A-104(950mg 3 60mmol) 
NMR(CDCl3)55.46(3H, s). 4.16(2H, s). 6.69-7.08(2H, m), 7.25-7.33(2H. m). 7.68(1H. s). 

The following compound was synthesized by the above-mentioned method. 
1-[2-(4-Fuoroben2yl)oxa20le-4-yl]etanone 

NMR(CDCl3)62.51 (3H, s), 4.1 2(2H, s). 6.98-7.06(2H. m). 7.24-7.31 (2H. m). 8.11 (1 H. s). (A-IOS) According to the 
method of the above-mentioned example A-1 8. 4-(2-{4-fluoroben2yl)oxa20le-5-ylI-2-hydroxy-4-oxo-2-butenoic ac- 
id methyl(1.43g.yield:86%) was syrthesized from the above-mentioned compound A-105(1.20g.5.48mmol) 
NMR(CDCl3)5:3.94(3H. s). 4.19(2H. s). 6.80(1 H. s), 7.00-7.09(2H. m). 7.26-7.34(2H. m). 7.83(1 H. s). 

The following compound was synthesized by the above-mentioned method. 
4-[2-(4-Fluorobenzyl)oxazole-4-yll-2-hydroxy-4-oxo-2-butenoic acid methyl 

(A-1 07) According to the method of the above-mentioned example A-1 9. 4-[2-(4-fluorobenzyl)oxa2ole-5-carbonyl]- 

3- hydroxy-1-isopropyl-1,5-dihydropyrrole-2-one(256mg, yield:75%) was synthesized from the above-mentioned 
compound (8)(305mg,1 .OOmmol). 

Melting point :1 74-1 78'C 



NMR(CDCl3)5:1.25(6H,d.J=6.8Hz),4.10(2H,s).4.23(2H,s).4.54(1H,sep.J==6.8H2).7.03-7.l2(2H,m), 7.28-7 35 
(2H, m). 7.95(1 H, s). 

[0281] The following compound was synthesized by the above-mentioned method. 

4-[2-(4-Fluoroben2yl)oxa20le-4-carbonyl]-3-hydroxy-1-isopropyl-1.5-dihydropyrrole>2-one 
Melting point:154-155°C 

NMR(CDCl3)8:1.26(6H, d. J=6.8Hz). 4.05(2H, s). 4.22(2H. s). 4.54(1H, sep, J=6.8H2), 7.03-7.12(2H. m). 7 25-7 32 
(2H, m). 8.27(1 H.s). 

Compound A-1 11 

4-[5-(4-Fluorobenzyl)thiophene-2-carbonyl]-3-hydroxy-1-isopropyl-1,5-dihydropyrrole-2-one 



Elementary analysis as CigH^yFNgO. 



Calcd. (%) I C, 62.79; H. 4.98; N. 8.14; F. 5.52. 
Found (%)! C. 62.41; H, 4.89; N, 7.98; F, 5.33. 



[0282] 




(A-1 OB) 



(A-t09) 




(A-1 10) 



(A-lll) 
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(A-1 08) To a tetrahydrofuran solulfon(25ml) of 2-(2-mBthyl[1 ,3]dioxolane-2-yl)thiophene(2.0g,1 1 .8mmol) at -78*C, 
1.55M n-butyinthium-hexane solution(9.1ml,14.1mmol) was added dropwise for 10 minutes. The mixture was 
stirred at -78**C for 1 hour, then a tetrahydrofuran solution(5ml) of p-fIuoroben2aldehyde{2.2g,1 7.7mmol) was add- 
ed and stirred for 1 5 minutes, to which was added a saturated ammonium chloride aqueous solution. The solution 
was extracted with ethyl acetate, washed, dried and evaporated. The residue was purified with silica gel column 
chromatography(n-hexane/ethyl acetate=3^1) to give (4-fluorophenyl)-[5-(2-methyi[1.3]dioxolane-2-yl)thiophene- 
2-yl]methyl alcohol(3.20g, yietd:92%). 

(A-1 09) To an acetonitrile solution(30ml) of sodium iodide(7.85g,52.4mmol), chlorotrimethylsilane(6.7m!, 
52.4mmol) was added at 0°C, to which an acetonitrile solution(IOml) of the above-mentioned compound A-108 
(3.08g,1 0.5mmoi) was added and stirred for 1 hour. The saturated sodium bicartx)nate and 0.5 M sodium thiosulfate 
aqueous solution were added to the reaction mixture and extracted with ethyl acetate, washed, dried and evapo- 
rated under reduced pressure. The residue was purified wth silica gel column chromatography{n-hexane/ethyl 
acetate=3/1) to give 1-[5-(4-fluorok)enzyl)thiophene-2-ylletanone (1.34g, yield:55%). 

NMR(CDCl3)6 5.50(3H, s). 4.13{2H. s). 6.81 (1H. d, J=3.8Hz), 6.97-7.05{2H, m), 7.16-7.24(2H, m), 7.53(1 H, d, 
J=3.8Hz). 

(A-110) According to the method of the ak>ove-mentioned example A-18. (4-[5-(4-fluorobenzyl)thiophene-2-yl]- 
2-hydroxy-4-oxo-2-butenoic add methyl(1 .27g,yield:76%) was synthesized from the above-mentioned compound 
A-109(1.23g,5.26mmol). 

NMR(CDCl3)6 :3.93{3H. s). 4.17(2H. s). 6.85(1 H, s). 6.88(1 H. d. J=3.9Hz), 6.98-7.07(2H, m), 7.17-7.24(2H. m). 
7.69(1 H, d. J=3.9Hz). 

(A-111) According to the method of the above-mentioned example A-1 9, 4-[5-(4-ftuorobenzy1)thiophene-2-carbo- 
nyl]-3-hydroxy-1-isopropyl-1.5-dihydropyrrole-2-one(181mg, yield:50%) was synthesized from the above-men- 
tioned compound A-11 0(320mg,1 .OOmmol). 
Melting point:138-139°C 

NMR(CDCl3)5:1.30(6H. d. J=6.8Hz). 4.19(2H. s). 4.28(2H, s). 4.58(1H, sep. J=6.8Hz), 6.91(1H, d, J=3.9Hz), 
7.00-7.07(2H, m), 7.19-7.25(2H, m). 7.64(1H, d, J=3.9H2). 

Compound A-1 15 

4-[2-(4-Fluorobenzyl)-2/fpyrazole-3-cart)onyl]-3-hydroxy- 1 -methyl- 1 ,5-dihydropyrrole-2-one 
[0283] 




(A-1 14) (AH 15) 



(A-112) To a dimethylformamide {57ml) suspension of sodium hydride(purity 60%, 3.23g, 80.7mmol), the dimeth- 
ylformamide(5ml) solution of pyrazole(5.00g, 73.4mmol) was added dropwise. The mixture was stirred at room 
temperature for 1 hour, then to which was added a dimethylformamide(5ml) solution of 4-fluoroben2yIbromide 
(14.6g, 77.1 mmol) and stirred for 1 hour. The mixture was poured into ice water, extracted with ethyl acetate, 
washed, dried and evaporated under reduced pressure to give a crude product of 1-(4-fluorobenzyl)-1 H-pyrazole 
(14.2g, yield: 100%). 

NMR(CDCl3)6:5.29(2H, s), 6.29(1 H, dd. J=1.8Hz. 2.1Hz). 7.00-7.05(2H. m). 7.1 7-7.21 {2H. m). 7.38(1 H. d. 
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J=2.1 Hz), 7.55(1 H, d. J=1 .8H2). 

(A-1 1 3) To a solution of tetrahydrof uran(35ml)<liethyl ether(23ml) of the above-mentioned compound A-1 1 2(2.00g» 
11.4mot), n-butyliithlum(7.90ml, 12.5mmol, 1.59M hexane solution) was added at -78^C. then the mixture was 
stirred for 1 .5 hours, to which was added acetic anhydride(2.32g, 22.7mmol). The mixture was stin^ for 1 hour 
under ice cooRng, then sodium hydrogen cart)onate aqueous solution was added and extracted with ethyl acetate, 
washed, dried and evaporated under reduced pressure. The residue was purified with silica gel column chroma< 
tography(n-hexane:ethyl acetate^:1) to give 1-[2-(4-fluorobenzyl)-2H-pyrazole-3-yl]etanone(700mg, yield28%). 
NMR(CDCl3)5:4.50{3H, s), 5.71 {2H. s). 6.87(1 H. d, J«2.1Hz). 6.95-7.00(2H, m), 7.24-7.29(2H, m), 7.55(1 H, d, 
J=^1H2). 

(A-114) To a tetrahydrofuran solution(8ml) of the above-mentioned compound A-113(1-00g, 4.58mmol). frthium 
hexamethyldisilazane(5.50ml, 5.50mmol. 1 .OM tetrahydrofuran solution) was added dropwise at -78°C for 1 0 min- 
utes under stim'ng, to which was added oxafic add diethyl(804mg, 5.50mmol). The mixture was stirred at (fC for 
1 hour, then ammonium chloride aqueous solution was added, then extracted with ethyl acetate, washed, 
dried and evaporated under reduced pressure. The crystal was washed with isopropyl ether to give 4-[2-(4-fluor- 
oben2yl)-2H-pyrazole-3-yl]-2-hydroxy-4-oxo-2-butenoic acid ethyl ester(754mg, yield:52%). 
NMR(CDCl3)5 : 1 .40(3H, q. J=6.9Hz). 4.39(2H, q, J=6.9H2), 5.78(2H. s), 6.82(1 H, s), 6.96-7.01 (3H. m), 7.24-7.29 
(2H, m), 7.61 (1 H, d, 0=2,1 Hz), 14.24(1 H, br). 

(A-115) To a dioxane(13ml) solution of the above-mentioned compound A-114(318mg, LOOmmol). methylamirie 
(2.20 mmol, 40% ethanol solution) and paraformaldehyde(90mg) were added. The mixture was stirred for 1 hour 
at room temperature and diluted with ammonium chloride aqueous solution and chloroform. An insoluble product 
was filtered out, then the filtrate was extracted with chloroform, washed, dried and evaporated under reduced 
pressure. The crude crystal was recrystaliized by acetone-isopropylether to give 4-[2-(4-fiuorobenzyl)-2H-pyra- 
zole-3-carbonylI-3-hydroxy-1-methyl-1 ,5-dihydropyrrole-2-one(161 mg, yield:51%). 
Melting point:179-181*C 



Elementary analysis as C16H14FN2O3 


Calcd. (%) 
Found (%) 


C. 60.95; H,4,48; N, 13.33; F. 6.03. 

C, 60.86; H, 4.24; N, 13.28; F. 5.78. 



NMRlCDCy 5 : 3.17(3H, s), 4.28(2H, s), 5.77 (2H, s). 6.82(1 H. d, J=2.2H2). 6.98(2H, t. J=8.7Hz). 7.24-7.29(2H, 
m), 7.63(1 H, d, J=2.2Hz). 

[0284] The following compound was synthesized by the above-mentioned method. 

4-[2-(4-Ruorobenzyl)-2/+pyrazole-3-carbonyll-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one (1 99mg. yield:58%) 
Melting point:1 70-1 7rC 



Elementary analysis as C1BH18FN3O3 

Calcd. (%) I C. 62.97; H. 5.28; N. 12.24; F. 5.58. 
Found (%) I C, 62.95; H. 5.00; N. 12.25; F.5.59. 

• 



NMR(CDCl3)6:1 .29{6H. d. J=6.9H2). 4.20(2H. s), 4.51 -4.60(1 H. m). 5.77(2H. s). 6.88(1 H, d. J=2.1 Hz). 6.96-7.02(2H, 
m), 7.25-7.30(2H, m), 7.65(1 H, d, J=2.1 Hz) 
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Compound A>124 



4-I5-(4-nuoroben2yl)furan-3-carbonyl]-3-hydroxy-1 -methyl-1 ,5^fihydropyrrole-2-one 
[0285] 







(A-116) 


















(A-118) 


(A-1 19) 



CA-117; 




(A-1 20} 






C02Et 




(A-1 23) 



(A-ia4) 



(A-116) To a diethylformamide(0.5ml)-methylene chloride(200ml) solution of furan-3-carboxylic acid(20 0g 
178mmo(). oxalyl chloride(24.9g, 196mmol) was added dropwise. The mixture was stirred at room temperature 
for 1 hour and was evaporated under reduced pressure. The residue was dissolved into methylene chlorlde(200ml) 
to which were added N.O-dimethylhydroxylamine hydrochloride(20.8g. 214mmol) and tf1ethylamine(43 2g' 
427mmol) at O^C. The mixture was stirred at room temperature for 30 minutes, then was added water, which was 
extracted with chloroform, washed, dried and evaporated under reduced pressure to give a crude product of furan- 
3-carboxylic acid methoxymethylamide(31 .3g). 

NMR(CDCl3)5 : 3.34(3H, s). 3.72(3H. s). 6.87-6.88(1 H, m), 7.42-7.43(1 H, m), 8.03-8.04(1 H, m). 
(A-1 1 7) To a tetrahydrofuran(300ml) solution of the above-mentioned crude product A-1 1 6(31 .3g) . methyl magne- 
siumbromide(214ml. 214mmol, 1M tetrahydrofuran solution) was added at -SOX. The mixture w^s stirred at O^C 
for 2 hours, to which was added methyl magnesiumbromide(70ml. 70mmol. 1 M tetrahydrofuran solution) and was 
stirred for 2 hours. 2N Hydrochloric add(200lm) was added to the mixture, which was extracted with diethyl ether 
and washed, dried and evaporated under reduced pressure to give 3-acetylfuran (15 9g yield'81%) 
NMR(CDCl3)6 : 2.45(3H, s). 6.77-6,78(1 H. m), 7.44-7.45(1H. m). 8.02-8.03(1H. m). 

(A-118) A mixture of the above-mentioned compound A-117(15.9g. 144mmol) . p-toluenesulfonic add mono hy- 
drale(1.69g. 8.90mmol) and ethylene glycol(55.2g. 890 mmol) was refluxed in benzene(500ml)for 16 hours re- 
moving the produced water. Then, sodium hydrogen carbonate aqueous solution was added to the mixture which 
was extracted with ethyl acetate, washed, dried and evaporated under reduced pressure to give 2-fura'n-3-yl- 
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2-methyl(1 ,3]-dioxolane(20.9g, yield:94%). 

NMR(CDCl3)5:1.67(3H, s), 3.89-4.05(4H. m). 6.36-6,37(1 H. m). 7.36-7.37(1 H, m). 7.41-7.42(1H, m). 
(A-1 1 9) To a tetrahydrof uran(200ml) solution of the above-mentioned compound A-1 1 8(1 9.8g, 1 28mmol), n-butyl- 
rithium(90.0ml, Ulmmol. 1.59M hexane solution) was added at -78<'C and the mixture was stirred at (TC for 30 
minutes. Then chloro trimethylsilane(15.3g, 141mmol) was added at -78**C , which was stirred at (TC for 30 min- 
utes, to which was added ammonium chloride aqueous solution and extracted with diethyl etiier, washed, dried 
and evaporated under reduced pressure to give trimethyl[3-(2-methyl[1,3]dioxolane-2-yl)furan-2-yl]silane(26.7g. 
yield:92%). 

NMR(CDCl3)5^).30(9H, s). 1.63{3H, s). 3.81-4.02(4H. m), 6.39(1 H. d. J=1.8H2). 7.61 (1H. d. J=1.8Hz). 
(A-1 20) To a tetrahydrofuran( 130ml) solution of the above-mentioned compound A-119(26.7g, IIBmmol), n-butyl- 
rrthium(89ml, 142mmol, 1.59M hexanesolution) was added at - 78**C and the mixture was stirred at 0**C for 
30minutes, to which was added a tetrahydrofuran(60ml) solution of p-fluorobenzaldehyde(17.6g, 142mmol) at 
-78*'C. To the mixture was added ammonium chloride aqueous solution at room temperature, then extracted with 
diethyl ether, washed, dried aruJ evaporated under reduced pressure. The residue was purified with silica get 
column chromalography(n-hexane:ethyl acetale=4:1) to give (4-fluorophenyl)-[4-(2-melhyl[1,3]dioxolane-2-yl)- 
5-trimethylsilanylfuran-2-yl]methyl alcohol(1 8.3g. yield:49%). 

NMR(CDCl3)6 : 0.29(9H, S). 1 .57(3H, s), 3.78-3.99(4H. m). 5.76(1 H, m), 6.02(1 H, s). 7.03-7.09(2H, m), 7.41-7.46 
(2H, m). 

(A-1 21) Tetrabutylammontum fluoride(8ml, 8mmol, 1M tetrahydrofuran solution) was added to the at)ove-men- 
tioned compound A«120(762mg, 2.17mmol) in tetrahydrofuran (8ml) then the mixture was stirred at 60°C for 
30minutes. The solution was diluted with diethyl ether, which was washed with 1N hydrochloric acid, water and 
saturated NaCi aqueous solution, successively, then dried and evaporated under reduced pressure to give (4-fluor- 
ophenyl)-[4-(2-methyl[1 ,3]dioxolane-2-yl)furan-2-yl]methyl alcohol(561 mg, yield:93%). 

NMR(CDCl3)5:1 .61 (3H, s). 3.86-4.03(4H, m), 5.76(1 H, s). 6.06-6.07(1 H. m), 7.04-7.09(2H, m). 7.37-7.44(3H, m). 
(A-122) A mixture of sodium iodide(1.90g. 12.7mmol) and chlorotrimethylsilane(1.39g, 12.7mmol) in acetonitrile 
(7ml) was stirred at room temperature for 1 5 minutes, to which was added the above-mentioned compound A-1 21 
(709mg, 2.55mmo)) at 0°C, then the mixture was stirred at room temperature for 30 minutes. Water and 1 N sodium 
hydroxide aqueous solution were added thereto successively, which was extracted with diethyl ether, washed, 
dried and evaporated under reduced pressure. The residue was purified with silica gel column chromatography 
(n-hexane:ethyl acetate=4:1) to give 3-acetyl-5-(4-fluorobenzyl)furan(307mg, yield:55%), 

NMR(CDCl3)6 :2.39(3H, s). 3.93(2H, S). 6,36(1 H, d, J=0.9Hz). 6.79-7.03(2H. m). 7.1 6-7.21 (2H. m), 7.26(1 H, d, 
J=0,9Hz). 

(A-1 23) Lithium hexamethyldisilazane(4.30ml, 4.30mmol, 1 M tetrahydrofuran solution) was added to the above- 
mentioned compound A-122(773mg, 3.54mmol) in tetrahydrofuran(1 5ml) at -78°C, then Uie mixture was stirred 
for 1 0 minutes. Oxalic acid diethyl(621 mg, 4,25mmol) was added at -30^0 , which was stirred for 30 minutes, to 
which was added water and 1 N hydrochloric acid. The mixture was extracted with ethyl acetate, washed, dried 
and evaporated under reduced pressure. The crude crystal was washed with diisopropyl ether to give 4-[5-(4-fluor- 
obenzyl)furan-3-yt]-2-hydroxy-4-oxo-2-butenoicadd ethyl ester(689mg, yield£1%). 

NMR(CDCl3)6:1 .39(3H, t. J=7.2Hz), 3.96(2H. s), 4.37(2Hfl, J=7.2Hz), 6.40(1 H, d. J=0.9Hz), 6.62(1 H, s). 6.99-7.04 
(2H, m), 7.17-7.22(2H, m), 8.03(1 H, d. J=0.9Hz). 

(A-1 24) To a dioxane{8ml) solution of the above-mentioned compound A-123(200mg. 0.628mmol), methylamine 
(1 .38mmol, 30% ethanol solution) and paraformaldehyde(57mg) were added successively. The mixture was stirred 
at room temperature for 30minutes, then diluted with ammonium chloride aqueous solution and chloroform. The 
insoluble product was filtered off, then the filtrate was extracted with chloroform, washed with 1 N hydrochloric add. 
water and saturated NaCI aqueous solution successively. The mixture was evaporated under reduced pressure, 
then the residue was Crystallized by acetone-diisopropyl ether to give 4-[5-(4-fluorobenzyl)furan-3-carbonyl]-3-hy- 
droxy-1 -methyl- 1 .5-dihydropyrrole-2-one(56mg, yield:28%). 
Melting point:158-160'*C 



Elementary analysis as C^7H^4FN04 

Calcd. (%) I C, 64.76; H, 4.48; N, 4.44; F, 6.03. 
Found (%) j C. 64.54; H, 4.48; N. 4.41 ; F. 6.03. 



NMR(CDa3)5 : 3.1 7(3H. s). 3.98(2H, s). 4.24(2H, s), 6.43(1 H, s), 6.99-7.05(2H, m), 7.1 8-7.23(2H. m), 7.98(1 H. s). 

[0286] The following compound was synthesized by the above-mentioned method. 
4-l5-(4-Fluorobenzyl)furan-3-cart)onyl]-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one(87mg, yield:43%) 
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Melting point:162-164°C 



Elementary analysis as C^gHi8FN04 


Gated. (%) 
Found (%) 


C. 66.46; H. 5.28; N. 4.08; F. 5.53. 
C. 66.42; H.5.30; N, 3.96; F, 5.53. 



NMR(CDCl3)5:1.29(6H, d. J=6.9H2), 3.98(2H. s). 4.17(2H. s). 4.51 ^.60(1 H. m). 6.46(1 H, d. J=0.9H2). 6 98-7 
m), 7.18-7.23(2H, m), 8.03(1 H, d. J=0.9H2). 

Compound A-1 30 



4-{4-(4-Fluoroben2yl)oxa2ole-2-carbonylI-3-hydroxy-1 -methyl-1 .5Kiihydropyrrole-2-one 
[0287] 




JXT" 



<A-125) (A-128) 



(A-127) 



(A-128) 




02Et 

<A-129) (A-130) 

(A-125) To a methylene chloride(IOOml) solution of 4-fluorophenylacetic acld(10.0g, 64.9mmol) and dimethylfor- 
mamide{0.5ml), oxalyl chIoride(9.06g. 71 .4mmol) was added dropwise at room temperature and the mixture was 
stirred for 1 hour, which was evaporated under reduced pressure. The residue was distilled to give (4-fluorophenyl) 
acetyl chloride(8.44g, yield:75%). 
Boiling point :80°C/1 5m mHg 

(A-126) N,N-Nitrosomethylurea(10.1g, 97.8mmol) was added to 50% potassium hydroxide aqueous solution 
(40ml)-diethyl ether(250ml), then the yellow ether layer was added to the above-mentioned compound A-125 
(8.44g, 48.9mmol) in diethyl ether(80ml) under ice cooling. The mixture was stirred at 0°C for 15 minutes and at 
room temperature for 15 minutes. The solution was Cooled at -30**C, to which was added 48% hydrogen bromide 
(50ml), then which was stirred at -SOX for 30 minutes and at room temperature for 30 minutes. To the solution 
was added water, then which was extracted with diethyl ether, washed, dried and evaporated under reduced pres- 
sure to give 1-bromo-3-(4-fluorophenyl)propane-2-one(6.52g, yield:58%). 
NMR(CDCl3)5:3.91{2H, s), 3.94(2H, s). 7.01-7.07(2H, m). 7.18-7.22(2H, m). 

(A-127) A solution mixture of the above-mentioned compound A-126(6.52g, 28.2mmol) and 2-methylacrylamide 
(5.28g, 62, 1 mmol) in tetrahydrof uran(1 00ml) was stirred for 3 days at 1 00°C. To the solution was added water and 
extracted vwth ethyl acetate, washed, dried and evaporated under reduced pressure. The residue was purified with 
siBca gel column chromatography(chloroform) to give 4-(4-fluoroben2yl)-2-isopropenyloxa20le(5.68g yield'93%) 
NMR(CDCl3)62.15-2.16(3H, m). 3.86(2H. s). 5.35-5.36(1 H. m). 5.91-5.92(1H. m). 6.97 7.03(2H. mV 7 15-7 16 
(1H. m).7.22-7,24(2H, m). 

(A-128) To a dioxane(110ml)-water(l10ml) solution of the above-mentioned compound A-127(5.68g. 26.1mmol), 
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5% osmium tetroxide(0.44ml) and sodium periodic acid(1 1 .2g, 52.5mmol) were added at room temperature for 20 
minutes under stirring. The solution was diluted with water, then extracted with ethyl acetate, washed, dried and 
evaporated under reduced pressure. The residue was purified with silica gel column chromatography(n-hexane: 
ethyl acetate=4:1 ) to give 1-[4-(4-fluorobenzyI)oxa2ole-2-yl]etanone(2.26g, yield:40%). 
NMR(CDCl3)5 : Ze5(3H, m). 3,92{2H. s). 6.99-7.05(2H. m). 7.22-7.24(2H. m). 7.43(1 H. m). 
(A-1 29) To a tetrahydrofuran{2.5ml) solution of the above-mentioned compound A-1 28(1 1 0mg. O.SOmmol). lithium 
hexamethyldisilazane(0.60mmot. 1 M tetrahydrofuran solution) was added dropwise at -78°C, then the mixture was 
stirred for 30 minutes, to which was added a tetrahydrofuran(1 ml) solution of imidazoie-1 -yloxoethyl acetate ester 
(lOlmg. O.eOmmol) which was synthesized according to the method of the reference (J. Org. Chem.. 1981, 46. 
211-213). The mixture was stinred at -78**C for 1 hour, to which was added 2N hydrochloric add-ice water, which 
was extracted with diethyl ether, washed, dried and evaporated under reduced pressure to give 4-[4-(4-fluoroben- 
zyI)oxazole-2-ylJ-2-hydroxy-4-oxo-2-butenoic add ethyl ester(152mg, yield:95%). 

NMR{CDCl3)6:1.41(3H. t, J=7.2Hz), 3.95(2H, s). 4.40(2H, q. J=7.2Hz), 6.99-7.05(2H, m). 7.22-7.26{3H, m), 
7.51 -7.52(1 H. m). 

(A-1 30) To a dioxane(8ml) solution of the above-mentioned compound A-1 29(1 99mg, 0.623mmol), methylamine 
(1 .37mmol. 40%ethanol solution) and paraformaldehyde (56mg) were added, then the mixture was stirred at room 
temperature for 1 hour. The solution was diluted with ammonium chloride aqueous solution and chloroform, suc- 
cesively. The insoluble product was filtered out, then the filtrate was extracted with chloroform. The extract was 
washed with INhydrochloric acid, water and saturated NaCI aqueous solution, successively. The solvent was 
evaporated under reduced pressure, then the residue was Crystallized by isopropyi alcohol to give 4-[4-(4-fluor- 
obenzyl)oxa20le-2-carbonyll-3-hydroxy-1-methyl-1 ,5-dihydropyrroIe-2-onB(36mg. yield: 18%). 
Melting point:209-210°C 



Elementary analysis as C^6^i3^'^204 


Calcd. (%) 
Found (%) 


C, 60.76; H,4.14; N. 8.86; F,6.01. 
C. 60.63; H,4.13; N.8.64; F.5.91. 



NMR{CDCl3)6: 3.16(3H, s), 3.99(2H, s), 4.14(2H, s), 7.02-7.08{2H, m), 7.23-7.27(2H, m), 7.67(1 H, s). 

[0288] The following compound was synthesized by the above-mentioned method. 4-[4-(4-Fluorobenzyl)oxazole- 
2-carbony[]-3-hydroxy-1 HSopropyl-1 .5-dihydropyrrole-2-one(48mg. yield:29%) 
Melting point:1 84.5-1 85.5*'C 



Elementary analysis as 0^81^17^^204 

Calcd. (%) I C, 62.79; H, 4.98; N, 8.14; F, 5.52. 
Found (%) I 0, 62.70; H, 4.78; N, 8.26; F, 5.43. 



NMR(CDOl3)5 : 1 .27(6H, d, J=6.6Hz), 3.99(2H, s), 4.1 0{2H, s), 4.51 -4.60(1 H, m). 7.02-7.08(2H, m), 7.22-7.27 (2H, m), 
7.68(1 H,m), 
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Compound A-1 37 

4-[4-{4-Ruorobenzyl)furan-2^rbonyl]-3-hydroxy-1 -methyl-1 .5Kfihydropy rrofe-2-one 
[0289] 




(A-131) (A-1 32) 



Br 



(A-1 S3) 




pOjEt 




(A-13S) 




(A-t38} 



(A-1 37) 

* 

(A-131) 2-Acetylfuran(11 .Og, lOOmmol) and bromine(32.0g. 200mmol) were successively added dropwise to alu- 
minum chloride(33.3g, 250mmol) at room temperature, then the mixture was stirred for 10 minutes. The solution 
was poured into lce-37% hydrochloric add. then which was extracted with diethyl ether, washed, dried and evap- 
orated under reduced pressure. The residue was purified wfth silica gel chromatography(n-hexane:ethyl acetate=4- 
1 ) to give 2-acetyl-4,S-dIbromofuran(20.9g, yield:78%). 
NMR(CDCl3)5 : 2.46(3H, s), 7.17(1H. s). 

(A-1 32) The above-mentioned compound A-1 31 {7.00g. 26. 1 mmol) in diethyl ether(3.5L) was irradiated at 0»C for 
2 hours, then which was evaporated under reduced pressure. The residue was purified With silica gel chromatog- 
raphy(n-hexane:ethyl acetate=9:1 ) to give 2-acetyl-4-bromofuran(2.03g yield-41 %) 
NMR(CDCl3)5 : 2.47(3H, s). 7.18(1H, d. J=0.6Hz). 7.59(1H. d. J=0.6H2). 

(A-133) A mixture of the above-mentioned compound A-132(1.80g. 9.52mmol)ethylene glycol(3.00g 47 Gmmol) 
and p-toluenesulfonic aad(91 mg. 0.475mmol) in ben2ene(1 00ml) was refluxed for 5 hours removing the produced 
water. The solution was diluted with diethyl ether, then washed wfth water, saturated NaCI aqueous solufion suc- 
cessively. The mixture was dried and evaporated under reduced pressure. The residue was purified with silica gel 
column chromatography(n-hexane:ethyl acetate=9:1 ) to give 2-(4-bromofuran-2-yl)-2-methyl(1 .3Jdioxolane(1 .96g. 

NMR(CDCl3)5: 1 .70(3H. s). 3.95-4.08(4H. m). 6.38(1 H. d. J=0.9H2), 7.37(1 H. d. J=0.9H2). 
(A-1 34) To a tetrahydrofuran(30ml) solution of the above-mentioned compound A-1 33(1 .50g. 6.44mmol) n-butyl- 
lithium(4.45ml. 7.08mmol. 1 .591^ hexane solution) was added dropwise at -78*»C. The mixture was stirred at -78X 
for 10 minutes, then to which was added a tetrahydrofuran(8ml) solution of p-fluoroben2aldehyde(959mg 
7.73mmol) and stirred for 1.5 hours. To the solution was added ammonium chloride aqueous solution then ex- 
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tracted with ethyl acetate, washed, dried and evaporated under reduced pressure. The residue was purified with 
silica get chromatography(n-hexane»thyt acetates2:1) to give (4-fluorophenyl)-[5-(2-methyl[1,3Idioxolane-2-yl) 
furan-3-ylImethylalcohoI{939mg, yield :53%). NMR(CDCl3)5: 1.69(3H,s).3.98-4.04(4H. m), 5.72{1H. s). 6.25(1H, 
d. J=0.9Hz), 7.02-7.05(2H. m), 7.22(1 H, d. J=0.9H2). 7.35-7.40(2H. m). 

(A-135) To an acetonitrile(20ml) solution of sodium iodide(2.35g, 15.7mmol) and chlorotrimethylsllane(1.71g. 
15.7mmol) was added, then which was stirred at room temperature for 1 5 minutes. To the mixture was added an 
acetonitrile(20ml) solution of the above-mentioned compound A-1 34(876mg, 3.1 Smmol) under ice cooling, which 
was stirred for 30 minutes, to which was added 1 N sodium hydroxide aqueous solution, then extracted with diethyl 
ether. The extract was washed, dried and evaporated under reduced pressure. The residue was purified with silica 
gel chromatography(n-hexane:ethyt acetates4:1) to give 1-[4-(4-f1uorobenzyi)furan-2-yl]etanone(299mg, yield: 
44%), 

NMRCCDCyS : 2.43(3H, s), a77(2H, s), 6.97-7.02(3H. m). 7.13-7.18{2H. m), 7.35(1 H, d, J=r0.9Hz). 
(A-1 36) To a tetrahydrofuran(IOml) solution of the above-mentioned compound A-135(299mg, 1 .37mmol), fithlum 
hexamethyldisilazane(1 .64ml, 1.64mmol. 1M tetrahydrofuran solution) was added dropwise at -78*'C, then the 
mixture was stirred at-78''C for 10 minutes. Oxalic acid diethyt(240mg, 1.64mmol) was added at -SO^'C and was 
stirred for 1 hour, to which was added ammonium chloride aqueous solution and extracted with ethyl acetate. The 
extract was washed, dried and evaporated with reduced pressure to give 4-{4-(4*ftuorobenzyl)furan-2-yl]-2-hy- 
droxy-4-oxo-2-butenoic add ethyl ester(436mg, yield:100%). 

NMR(CDCl3)5: 1.40(3H, t, J=6.9Hz), 3.80(2H. s), 4.38(2H, q, J=6.9Hz). 6.88(1 H, d, J=1.4H2), 6.99-7.04(2H, m), 
7.14-7.19(3H. m). 7.44(1H, br). 

(A-1 37) To a diQxane(8ml) solution of the above-mentioned compound A-136(200mg, 0.628mmol), methylamine 
(1 .38mmol, 40% ethanol solution) and paraformaldehyde(57mg) were added successively at room temperature 
and the mixture was stinred for 1 hour. The solution was diluted with ammonium chloride aqueous solution and 
chloroform, then insoluble product was Tiltered out, and the filtrate was extracted with chloroform. The extract was 
washed with 1N hydrochloric acid, water, saturated NaCI aqueous solution, successively, which was evaporated 
under reduced pressure. The residue was Crystallized with isopropyl alcohol to give 4-[4-(4-fluorobenzyl)furan- 
2-carbonyl]-3-hydroxy-1 -methyH ,5-dihydropyrrole-2-one(72mg, yield:36%). 
Melting point :1 43-1 45°C 



Elementary analysis as Ci7H^4FN04 


Calcd. (%) 
Found (%) 


C, 64.76; H,4,48; N,4.44; F, 6.03. 
C, 64.56; H, 4.59; N, 4.35; F, 5.95. 



NMR(CDCl3)5:3.17(3H, s). 3.81 (2H, s). 4.42(2H, s). 6.99-7.04(2H. m). 7.14-7.1 9(2H. m). 7.22(1 H, s), 7.43(1 H, s). 

[0290] The following compound was synthesized by the above-mentioned method. 4-[4-(4-Fluorobenzyl)furan-2-car- 

bonylI-3-hydroxy-1-isopropyi-1,5-dihydropyrrole-2-one(26mgyield:36%) 

Melting point:148-150°C 



Elementary analysis as C19H18FNO4 


Calcd. (%) 
Found (%) 


C, 66.46; H, 5.28; N, 4.08; F, 5.53. 
C, 66.11; H,5.23; N,4.10; F, 5.37. 



NMR(CDGl3)6 : 1 .29(6H, d, J=6.6H2), 3.81 (2H, s), 4.36(2H, s), 4.54-4.63(1 H, m), 6.98-7.04(2H. m), 7.1 4-7.1 9(2H, m), 
7.23(1 H, br), 7.44(1 H, d. J-0.9H2). 
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Compound A-1 41 

3-Hydroxy-1 -isopropyl-4-[5-(2-methoxybenzyl)furan-2-cart)onyl].1 .5^hydropyrrole-2-ane 
[02911 

^„ — . . Pov 

(A-1S8) (A-138) 




Mod O MeO ® b 

(A-138) To a tetrahydrofuran solution {25ml) of 2-(2-methyl[1 ,3]dioxolane-2-yl)furan(2.50g, 16.2mmol), 1.58M n- 
butyllithium-hexane solution(11.3ml,17.9mmol) was added dropwise for 10 minutes at -7ff»C, then the solution 
was stirred for 1 hour at -30*C. A tetrahydrofuran solution(20ml) of o-isopropoxyt)en2aldehyde(2.06g. 18.7mmol) 
was added at -78*^C and the reaction mixture was stirred at (TC for 20 minutes, to which was added saturated 
ammonium chloride aqueous solution, which was extracted with ethyl acetate. The extract was washed, dried and 
evaporated, then the residue was purified with silica gel column chromatography(n-hexane/ethyl acetate=3/1) to 
give (2-methoxyphenyl)-[5-(2-methyll1 ,3Idioxolane-2-yl)furan-2-yl]methyl alcohol {3.97g. yield:77%). 
(A-139) To an acetonitrile solution(40ml) of sodium iodide(4.65g,31.1mmol). chlorotrimethylsilane(3.90ml. 
31 .1 mmol) was added at 0*^0. to which was added an acetonitrile solution (20ml) of the at>ove-mentioned compound 
A-138(3,95g.12.5mmol). To the reaction mixture were added saturated sodium bicarbonate and 0.5M sodium thi- 
osulfate aqueous solution, then which was extracted with ethyl acetate. The extract was washed, dried and evap- 
orated under reduced pressure. The residue was purified with silica gel column chromatography(n-hexane/ethyl 
acetate=8/1 ) to give 1-{5-(2-methoxybenzyl)furan-2-yl]etanone(1.82g. yield:57%). 

NMR(CDCl3)5:2.43{3H. s). 3.82(3H. s), 4.04(2H. s). 6.05(1 H. d. J=3.6H2). 6,87-6.94(2H, m), 7.08(1 H. d. J=3 6H2) 
7.15(1H.dd.J=7.4. 1.7H2), 7.25(1 H.td.J=7.8. 1.4H2). 

The following compounds were synthesized by the above-mentioned method. 
1 -(5-Benzo[1 ,3]dioxol-4-ylmethylfuran-2-yl)etanone 

NMR(CDCl3)6:2.43(3H. s). 4.01 (2H, s), 5.96{2H, s). 6.1 5(1 H. d, J=3.6H2). 6.68-6.81 (3H, m). 7.1 0(1 H. d. J=3.6Hz). 
1 -(5-Naphthalene-1 -ylmethylfuran-2-y l)etanone 

NMR(CDCl3)5:2.43(3H. s). 4.49(2H. s). 5.94(1H. d. J=3.5H2). 7.05(1H. d. J=3.5Hz). 7.36-7.53(4H m) 7 81(1H 
d. J=8.1 Hz). 7.85-7.90(1 H.m). 7.93-7.98(1 H.m). 1. • i . 

1-[5-(2-lsopropoxybenzyl)furan-2-yl]etanone 

NMR(CDCl3)5:1.29(6H, d. J=6.1Hz), 2.42(3H, s), 4.02(2H. s). 4.55(1 H, sep. J=6.1Hz), 6.07(1 H, d, J=3 5Hz) 

6.84-6.91 (2H. m), 7.09(1 H. d. J=3.5Hz). 7. 1 4-7.25(2H. m). 

1-[5-(3-lsopropoxybenzyl)furan-2-ylletanone 

NMR(CDCl3)5 :1 .32(6H. d. J=6.0Hz). 2.43(3H. s). 4.00(2H. s), 4.53(1 H. sep. J=6.0Hz), 6.1 2(1 H. dd, J=4 0 0 9Hz) 
6.75-6.83(3H, m). 7.10(1 H, d, J=4.0Hz). 7.1 7-7.24(1 H.m). 
H5-(4-Fluoro-2-methoxybenzyl)furan-2-yl]etanone 

NMR(CDCl3)5 5.42(3H. s). 3.80(3H. s). 3.98(2H. s). 6.04(1 H. d. J=3.6Hz). 6.58-€.64(2H. m). 7.06-7. 1 2(2H. m). 
1-[5-(4-Fluoro-3-methoxybenzyl)furan-2-yl]etanone 

NMR(CDCl3)5:2.44(3H, s). 3.87(3H. s). 4.00(2H. s). 6.12(1 H. d. J=3.6Hz). 6.76(1 H, ddd. J=8.1 .41 2 1 Hz) 6 85 
(1H. dd. J=8.3. 2.1Hz), 7.02(1H. dd. J=11.0, 8.1Hz), 7.11(1H. d. J=3.6Hz). 
1-[5-(4-Fluoro-2-isopropoxybenzyl)furan-2-yl]etanone 

NMR{CDCl3)5:1.29(6H.d.J=6.0Hz),2.42(3H.s).3.96(2H,s).4.49(1H.sep. J=6.0Hz).6.04.6.06(1H m) 6 54-6 62 
(2H. m). 7.07-7.1 3(2H.m). 

1 -(5-Benzylfu ran -2-yl)eta none 

NMR(CDCl3)52.43(3H. s). 4.04(2H. s). 6.10(1 H. d, J=3.5Hz), 7.09(1 H. d. J=3.5Hz). 7.23-7.36(4H. m). 
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1 -I5-(2-(1 ,31Dioxolane-2-yl-4-fluorob8nzyl)furan-2-ylletanone 

NMR(CDCl3)52.43(3H, s), 3.98-4.16(4H, m). 4.17(2H, s), 5.91(1H. s), 6.02(1H, d, J=3.5Hz), 7.01(1H. td. J=8.4, 
^9H2). 7.08(1 H, d. J«3.5H2). 7.17(1 H, dd, J=5.6, 2.9Hz), 7.33(1 H, dd. J=9.6, 2.9Hz). 
1 -[5-(2-[1 .31Dioxolane-2-yIbenzyl)furan-2-yl]etanone 

NMR(CDCl3)5:2.43(3H. s), 3.99-4.1 6(2H, m). 4.22(2H, s), 5.93(1 H, s). 6.01 (1 H. d. J=3.4Hz), 7.08(1 H, d. J=3.4Hz). 
7.1 8-7.22(1 H, m). 7.29-7.34(2H. m), 7,58-7.62(1 H. m) (A-140) According to the method of the above-mentioned 
example A-1 8, 2-hydroxy-4-[5-(2-methoxybenzyl)furan-2-yQ-4-oxO'2-butenoic acid methyl(977mg, yield:88%) was 
synthesized from the above-mentioned compound A-1 39(81 0mg,3.52mmol). 

NMR(CDCl3)5:3.83(3H. s). 3.93(3H. s). 4.07(2H. s), 6.1 5(1 H. d, J=3.6Hz). 6.88(1 H, s), 6.89-6.95(2H. m), 7.16(1 H, 
dd, J=7.5, 1.8Hz)7.23-7.30(2H, m). 

The following compounds were synthesized by the above-mentioned method. 
4-(5-Benzo[1,3]dioxot-4-ylmethyifuran-2-yl)-2-hydroxy-4-oxo-2-butenotc add methyl 

NMR{CDCy5 :3.93(3H, s), 4.04(2H. s). 5.97{2H, s), 6.25(1 H. d, J=3.6Hz), 6.67-6.84(3H, m), 6.89(1 H, s), 7.27 
(1H. d. J=3.6Hz). 

2-Hydzoxy-4-(5-naphthalene-1 -ylmethylfuran-2-yl)-4-oxo-2-butenoic acid methyl 

NMR(CDCl3)6 :3.93(3H, s), 4.53(2H. s), 6.05(1 H, d, J=3.6H2), 6.88(1 H, s). 7.22(1 H. d, J=3.6Hz), 7.36-7.55(1 H. 
m). 7.80-7.97(3H, m). 

2-Hydroxy-4-[5-(2-isopropoxybenzyl)furan-2-yl]-4^xo-2-butenoic acid methyl 

NMR(CDCl3)5 :1.29(6H, d. J=6.1H2), 3.93(3H, s). 4.06(2H. s). 4.57(1H, sep. J^.IHz), 6.17(1H, d, J=3.9Hz), 
6.85-6.92(3H. m). 7.15-7.28{3H, m). 

2-Hydroxy-4-[5-(3-isopropoxybenzyl)furan-2-yl]-4-oxo-2-butenoic acid methyl 

NMR(CDCl3)6 :1.33(6H, d. J=6.0Hz), 3.93(3H, s), 4.03(2H. s), 4.54(1 H. sep, J=6.0Hz), 6.22(1 H. d. J=3.6H2). 
6.76-6.82(3H, m), 6.88(1 H. s), 7.20-7.26(1 H. m), 7.27(1 H, d. J=3.6H2). 
4-[5-(4-Fluoro-2-methoxyl)en2yl)furan-2-yl]-2-hydroxy-4-oxo-2-butenoicaa*d methyl 

NMR(CDCl3)5:3.82{3H. s). 3.93(3H. s),4.02(2H, s), 6.14(1 H. d, J=3,3Hz),6.60-6.66(2H. m).6.88(1 H, s). 7.07-7.14 
(1 H. m). 7.26(1 H, d, J=3.3Hz). 

4-[5-(4-Fluoro-3-methoxyben2yl)furan-2-yl]-2-hydroxy-4-oxo-2-butenoic add methyl 

NMR(CDCl3) 5 3.88(3H. s). 3.93(3H. s). 4.03(2H, s), 6.22(1H. d, J=3.5Hz), 6,77(1H, ddd. J=8.3, 4.1, 1.9Hz), 
6.84-6.88(1 H, m). 6.87(1 H, s). 7.03(1 H. dd, J=11 .1 . 8.3Hz), 7.28(1 H. d. J=3.5Hz). 
4-[5-(4-Fluoro-2-isopropoxybenzyl)furan-2-yl]-i2-hydroxy-4-oxo-2-butenoic add methyl 

NMR(CDCl3)5:1 .30(6H. d, J=6.0Hz). 3.93(3H, s). 4.00(2H, s). 4.50{1H. Sep. J==6.0H2). 6.15(1H. d. J=3.5Hz), 
6.55-6.62(2H. m). 6.87(1 H, s), 7.08-7.14(1 H. m). 7.26(1 H. d. J=3.5Hz). 
4-(5-Benzylfuran-2-yl)-2-hydroxy-4-oxo-2-butenoic add methyl 

NMR(CDCl3)5:3.93(3H, s), 4.08(2H. s), 6.20(1 H, d, J=3.6Hz), 6.88(1 H, s). 7.23-7.37(5H. m). 
(A-141) According to the method of the above-mentioned example A- 19, 3-hydroxy-1-isopropyi-4-[5-(2-methoxy- 
benzyl)furan-2-carbonyl]-1,5-dihydropyrrole-2-one (168mg,yield:47%) was synthesized from the above-men- 
tioned compound A-140(316mg,1.00mmol). 
Melting point:123-124**C 



Elementary analysis as C20H21NO5 

Calcd. (%) I C, 67.59; H, 5.96; N. 3.94. 
Found (%) I C, 67.36; H, 5.94; N, 3.88. 



NMR(CDCl3)5:1.24(6H. d, J=6.8Hz). 3.81 (3H, s), 4.09(2H, s), 4.15(2H, s), 4.55(1 H. sep, J=6.8Hz), 6.30(1 H, d. 
J=3.6Hz). 6.89-6.98(2H, m), 7.19-7.34{3H. m). 

[0292] The following compounds were synthesized by the above-mentioned method. 

(A-141 -a) 4-(5-Benzo[1 ,3]dioxyl-4-ylmethylfuran-2-carbonyl)-3-hydroxy-1-isopropyl-1 .5-dihydropyrrole-2-one 

Melting point:130-132**C 

NMR(CDCl3)S:1.25(6H. d. J=6.8Hz), 4.06(2H, s), 4.20(2H. s). 4.56(1 H. sep, J=6.8Hz), 5.96(2H, s), 6.36(1 H. d, 
J=3.6Hz). 6.72-6.87(3H, m). 7.34(1 H, d, J=3.6Hz). 

(A-141-b) 4-(5-Benzo[1 .31dioxyl-4-ylmethylfuran-2-carbonyl)-3-hydroxy-1-methyI-l ,5-dihydropyrrote-2-one 
Melting point :1 69-1 70*C 

NMR(CDCl3)5:3.14(3H. s). 4.06(2H, s), 4.23(2H, s). 5.97(2H. s). 6.34(1 H. d, J=3.6Hz). 6.68-6.74(1H. m). 
6.77-6.87(2H. m), 7.33(1 H. d. J=3.6Hz). 

(A-1 41 -c) 3-Hydroxy-l -isopropyl-4-(5-naphthalene-1 -ytmethylfuran-2-carbonyl)-1 ,5-dihydropyrrole-2-one 
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Melting point :1 65-1 66.5X 

NMR(CDCl3)5 :1 .14{6H, d. J=6.8H2). 3.92{2H, s). 4.47(1 H, sep. J=6.8H2). 4.55(2H, s), 6.37(1 H. d. J=3.8Hz), 7.33 
(1 H. d. J»3.8Hz), 7.43-7.56(4H. m). 7.83-7.96(3H. m). (A-141-d) 3-Hydroxy-4-(5-(2-isopropoxyb8n2yl)furan-2-car- 
bonylj-l Hsopropyl-1 ,5-dihydropyrro!e-2-one 

NMR(CDCl3)6:1.22(6H, d. J=3.6H2), 1.24(6H, d, J=3.3H2). 4.06(2H, s). 4.11(2H, s), 4.5<M.61{2H, m), 6.32(1H. 
d. J==3.5H2). 6.87-6.95(2H, m). 7.21 -7.30{2H, m), 7.34(1 H. d, J=3.5Hz). 

(A-1 41 -e) 3-Hydroxy-4-{5-{3-isopropoxyben2yl)furan-2-carbonyll-1 -isopropyl-1 .5-dihydropyrrole-2-one 
Melting point:98-99°C 



Elementary analysis as CsaH^NOs 

Calcd. (%) I C. 68.91 ; H, 6.57; N. 3.65. 
Found {%) I C, 68.74; H, 6.49; N. 3.65. 

I 



NMR(CDCl3)6:1.24(6H. d. J=6.9H2). 1.32(6H, d, J=6.0H2). 4.04(2H, s). 4.18(2H. s). 4.48-4.63(2H. m). 6.35(1 H. 
d. J=3.8H2). 6.77-6.84{3H. m). 7.22-7.29(1 H. m). 7.33(1 H. d, J=3.8H2). 

(A-1 41 -f) 4-[5-(4-Fluoro-2-methoxyt)en2yl)furan-2-carbonyl]-3-hydroxy-1 -isopropyH ,5-dihydropyrrole-2-one 
Melting point:112-113<*C 



Elementary analysis as C20H20FNO5 


Calcd. (%) 
Found (%) 

■ 


C, 64.34; H. 5.40; N. 3.75; F, 5.09. 
C, 64.24; H. 5.45; N. 3.69; F. 4.97. 



NMR(CDCl3)6 :1.25(6H. d. J=6.8Hz), 3.80(3H. s). 4.04(2H. s). 4.15{2H. s), 4.56(1H. sep. J=6.8H2), 6.28(1H. d. 
J=3,8H2), 6,62-6.70(2H. m). 7.1 3-7.1 9(1 H. m). 7.33(1 H, d. J=3.8H2). 

(A-1 41 -g) 4-[5-(4-Fluoro-2-methoxybenzyl)furan-2-carbonyl]-3-hydroxy-1 -methyl-1 .5-dihydropyrrole-2-one 
Melting point: 1 34-1 35°C 



Elementary analysis as CieH^gf^'^Os 

Calcd. (%) I C. 62.61 ; H, 4.67; N. 4.06; F. 5,50. 
Found (%) j C. 62.36; H. 4.64; N. 3.73; F, 5.43. 



NMR(CDCl3)5:3.1 3(3H. s), 3.82(3H. s). 4.04(2H, s), 4.1 8(2H, s), 6.25(1 H, d. J=3.6H2), 6.63-6.70(2H, m), 7.1 0-7. 1 6 
(1 H, m), 7.32(1 H, d, J=3.6H2). 

(A-1 41 -h) 4-[5-(4-Ruoro-3-methoxyben2yl)f uran-2-carbonyll-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one 
Melting point:160-16rC 



Elementary analysis as CgoHgoFNOs 

Calcd. (%) I C. 64.34; H.5.40; N.3.75; F. 5.09. 
Found {%) I C, 64.12; H.5.42; N.3.68; F, 5.04. 



NMR(CDCl3)5:1.24{6H. d. J=6.7H2). 3.87(3H. s). 4.06(2H, s). 4.15(2H. s). 4.55(1 H. sep, J=6.7H2), 6.33(1 H, d 
J=3.6H2). 6.77-6.85(2H. m). 7.06(1H, dd. J=11.1. 8.IH2), 7.33(1H, d, J=3.6H2). 
(A-1 41 -i) 4-[5-(4-Fluoro-3-melhoxyben2yl)furan-2-carkx)nyl]-3-hydroxy-1 -methyl-1 .5-dihydropyrrole-2-one 
Melting point :1 64-1 66**C 



Elementary analysis as CieHigFNOs 


Calcd. (%) 
Found (%) 


C. 62.61; H,4.67; N.4.06; F, 5.50. 
C. 62.36; H.4.61; N. 3.87; F. 5.38. 



NMR(CDCl3)5 :3.13(3H. s). 3.89(3H, s), 4.05(2H. s), 4.21 (2H. s). 6.30(1 H. d. J=3.6H2), 6.78(1 H. ddd. J=8.2.4 1 
2.2Hz), 6.84(1 H. dd, J=8.0. 2.2H2). 7.06(1 H. dd, J=11.1. 8.2H2), 7.32(1 H, d, J=3.6H2). 

(A-1 41 -j) 4-[5-(4-FluorO"2-isopropoxyben2yl)furan-2-carlx)nyf]-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one 
Melting point:98-100*'C 
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Elementary analysis as C22H24FN05 



Calcd, (%) I C. 65.82; H, 6.03; N. 3.49; F. 4.73. 
Found (%) i C, 65.68; H. 5.98; N. 3.49; F. 4.65. 



NMR(CDCl3)6:1 .23(6H, d. J=6.9Hz). 1 ;25(6H. d, J=6.3Hz). 4.02(2H, s), 4.11 (2H, s),4.42-4.62(2H. m). 6.29(1 H. d, 
J=3.6Hz). 6.6(>^.67(2H, m), 7.14-7.20(1H, m), 7.34(1H, d, J=3.6H2). 

{A-1 41 -k) 4-{5-(4-Ruoro-2-isopropoxyben2yl)furan-2-carbonyll-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
Melting point :1 26-1 29**C 

NMR(CDCl3)5 :1.26(6H, d. J=6.1H2). 3.12(3H. s). 4.01(2H. s). 4.15{2H, s). 4.49(1H. sep, J=6.1H2), 6.26(1H. d. 

J=3.3H2). 6.60-6.67(2H. m). 7.11-7.17(1H. m). 7.32(1H. d. J:^3.3Hz). 

(A-141-1) 4-(5-Ben2ylfuran-2-cartx)nyl)-3-hydroxy-1-isopropyl-1 .5-dihydropyrrole-2-one 

Melting pointrl 6^163*^0 



Elementary analysis as C^gH^9N04 



Calcd. (%) : C, 70.14; H. 5.89; N, 4.31 
Found (%) I C, 70.1 1 ; H. 5.81 ; N. 4.31 



NMR(CDCl3)5:1 .23(6H. d. J=6.8H2), 4.1 0(2H, s). 4.14(2H, s). 4.55(1 H. sep. J=6.8Hz). 6.34-6.36(1 H. m), 7.25-7.31 
(2H. m). 7.32-7.40(3H. m). 

(A-141-m) 4-{5-Ben2ylfuran-2-cartX)nyI)-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one Melting point: 116-118"C 
NMR(CDCl3)6:3.1 2(3H, s). 4.1 0(2H. s), 4.1 8(2H. s). 6.32(1 H, d. J=3.6Hz), 7.24-7.29(2H, m). 7.31 -7.41 (3H, m). 

Compound A-1 45 

5-Fluoro-2-[5-(4-hydroxy-1-lsopropyl-5-oxo-2,5-dihydro-1H-pyrrole-3-carbonyl)furan-2-ylmethyllben^ 
[0293] 





9 D 



V 



HOaC O 



O 
OMa 



(A-142) 



H2NOC 





(A-1 42) According to the method of the above-mentioned example A-1 8. a crude product(2.78g) of 4-[5-(2-[1 ,3J 
dioxolane-2-yl-4-fluorobenzyl)furan-2-yl]-2-hydroxy-4-oxo-2-butenoic acid methyl was synthesized from the 
above-mentioned compound; 1 -[5-(2-[1 ,3]dioxolane-2-yl-4-f luorobenzyl)furan-2-yt]ethane(2.03g,7.00mmol). 
NMR(CDCl3)5 :3.93(3H. s). 4.02-4.15(4H. m), 4.21 (2H. s). 5.92(1H. s), 6.12(1 H. d, J=3.6Hz), 6.88(1H, s). 7.03 
(1 H. td. J=8.3, 2.8H2). 7.18(1 H. dd. J=8.3. 5.6Hz), 7.26(1 H. d. J=3.6H2), 7.34(1 H, dd, J=9.8. 2.8Hz). 

The following compound was synthesized by the al)ove-mentioned method. 
4.[5.(2-[l ,3]Dioxolane-2-ylben2yl)furan-2-yl]-2-hydroxy-4-oxo-2-butenoic add methyl 

NMR(CDCl3)6:3.93(3H. s). 4.00-4.1 7(4H. m), 4.26(2H. s). 5.94(1 H, s), 6.1 2(1 H, d, J=3.8Hz). 6.89(1 H, s), 7.1 8-7.22 
(1H. m). 7.26(1 H, d, J=3.8H2), 7.31-7.35(2H. m). 7.58-7.62(1 H, m). 

(A-143) To a methyl alcohol(3ml)-ether(10ml) solution of a crude product(1.51g) of 4-[5-(2-[1 ,3ldioxolane-2-yl- 
4-fluorobenzyl)furan-2-carbo^yll-3-hydroxy-1-isop^opyl-1,5•dihydropyrrole-2-one which was produced from the 
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above-mentioned compound A-142(1.39g) . an ether solution of diazomethane was added at (TC until the foam 
disappeared. According to the method of the at)ove-mentioned example A-19. the reaction mixture was stirred for 
10 minutes, then which was evaporated under reduced pressure. The residue was purified with silica gel column 
chromatography (n-hexane/ethyl acetate=1/1 ) to give 4-{5-{241 .3Jdioxolane-2-yl^-fluorol)en2yl)furan-2^rbonyll- 
14sopropyl-3-methoxy-1 ,5-dihydropyrrole-2'One(880mg, yield :59%(from 2-9)) 

NMR(CDCl3)5:1.23(6H. d. J=6.8Hz). 4.00-4,15(4H. m). 4.07(2H. s), 4.16(3H. s). 4.21(2H. s). 4.45(1H. sep 
J=6.8H2), 5.91 ( 1 H. s). 6.09(1 H. dd. J=3.6. 0.9H2). 7.02(1 H, td. J=8.3. 2.7H2), 7.20(1 H, dd. J=8.3. 5.4Hz). 7.30-7.37 
(1H. m). 7.33(1 H, d. J=3.6H2). 

The following compound was synthesized by the above-mentioned method. 4-[5-(2-{1 ,3IDioxolane-2-ylbenzyl) 
furan-2-cartK)nyl]-1 Hsopropyl-3-methoxy-1 ,5-dihydropynx)le-2-one 

NMR(CDa3)6:1.22(6H, d. J=6.7Hz), a99-4.16(4H, m), 4.08(2H. s). 4.15(3H. s), 4.26(2H. s). 4.45(1H, sep 
J=6,7H2). 5.93(1 H, s), 6.1 0(1 H. d. J=3.9H2). 7.22-7.27(1 H. m). 7.31-7.36(3H, m). 7.59-7.63(1 H, m) 
(A-144) To a tetrahydrofuran(1 Oml)-methyl alcohol(IOml) solution of the above-mentioned compound A-143 
(880mg.2.05mmol). 2N hydrochloric acid(I.Oml) was added at 50»C. then the reaction mixture was stirred for 3 
hours, to which was added a saturated sodium bicarbonate aqueous solution under coofing. The mixture was 
extracted with ethyl acetate . washed, dried and evaporated under reduced pressure to give a crude product(764mg 
yield:97%) of 5-fluoro-2-[5-(1 -isopropyl-4^methoxy-Soxo-2.5-dihydro-1 H-pyrrole-3-carbonyl)furan-2.ylmethyli 
benzaldehyde. which was dissolved into dtoxane(10ml)-methyl alcohol(5ml). then 2-methyI-2-butene(2 1 ml 
19.8mmol) was added thereto. Sodium chIorite(538mg.5.94mmol) was added to the reaction mixture at 0»C to 
which was added a sodium dihydrogen phosphate dihydrate(929mg. 5.94mmol) aqueous solution(10ml)for 5 min- 
utes. The reaction mixture was stirred at the same temperature for Ihour. then 2N hydrochloric acid vwas added 
and the mixture was extracted with ethyl acetate. The extract was washed, dried and evaporated under reduced 

pressure to give 5-fluoro-2-[5-(1-lsopropyl-4^methoxy-5-oxo-2.5<lihydro-1H-pyrrole-3-carbonyI)furan.2-ylmethyn 
benzoic add (609mg. yield:77%). 

NMR(CDCl3)6 :1.23(6H. d. J=6.7Hz). 4.08(2H. s). 4.11(3H. s). 4.46(1H. sep. J^.7Hz). 4.52(2H. s). 6.15(1H d 
J=3.3H2), 7.20-7.27(1H. m). 7.30-7.36(2H. m), 7.78(1H, dd. J=9.3. 2.7Hz). . ' 

The following compound was synthesized by the above-mentioned method. 2-[5-(1-lsopropyl-4*methoxy- 
5-oxo-2.5-dihydro-1 H-pyrrole-3-carbonyl)furan-2-ylmelhyl]benzoic acid 

NMR(CCX)l3)6 :1 .23(6H,d. J=6.8Hz), 4.03^.1 6(4H. m). 4.08(2H. s), 4.1 0(3H. s). 4.45(1 H. sep. J=6.8Hz). 4 56{2H 
S). 6.1 5(1 H. d. J=3.6Hz). 7.32(1 H. d. J=3.6H2). 7.34-7.42(2H. m). 7.54(1 H. td. J=7.5, 1 .5Hz). 8.1 1 (1 H. dd. J=7.2; 
1 .2Hz). 

(A-1 45) To a N,N-dimethylformamide solution(5ml) of the above-mentioned compound A-144(300mg,0.748mmol) 
1-ethy!-3-(3-dimethylaminopropyl)carbodiimide hydrochloride(215mg.1.12mmoI). 1-hydroxy-lH-benzotriazoIe 
monohydrate(127mg. 0.898mmol) and ammonium chloride(60mg.1.12mmol), triethylamine(0.16ml. 1.12mmol) 
was added at 0«»C, then the reaction mixture was stirred for overnight at room temperature. 2N Hydrochloric acid 
was added to the solution, which was extracted with ethyl acetate. The extract was washed, dried and evaporated 
under reduced pressure. The residue was purified with silica gel column chromatography(chloroform/methyl alco- 
hol=40/1 ) to give 5-fIuoro-2-[5-(1 -isopropyl-4-methoxy-5-oxo-2,5Hdihydro-1 H-pyrrole-3-carbonyl)furan-2-ylmethyl] 
benzamide(82mg, yield:27%) from which compound(82mg. 0.205mmol). 5-ffluoro.2-[5-(4-hydroxy-1-isopropyl- 
5-oxo-2.5KJihydro-1H-pyrrole-3-carbonyl)furan-2-ylmethyl]benzamide(39mg, yield:49%) was produced according 
to the synthetic method of compound(16). 

Melting point:215-218*'C 



Elementary analysis as CgoHigFNgOg 



Calcd.(%) iC.62.17; H,4.96; N. 7.25; F.4.92. 
Found (%) I C. 62.14; H,5.03; N,7.18; f;4,92. 



NMR(DMSO)6:1.19(6H, d. J=6.6Hz). 4.10(2H, s). 4.25(1H. sep. J=6.6Hz). 4.31(2H. s). 6.29(1H, d. J=35Hz) 
7.23-7.31(2H. m), 7.35-7.40(2H. m). 7.52(1H, s). 7.55(1H. d. J=3.5Hz). 7.90(1H. s). 

[0294] The following compound was synthesized by the above-mentioned method. 2-t5-(4-Hydroxy-1 -isopropyl- 

5-oxo-2,5-dihydro-1H-pyrrole-3-carbonyl)furan-2-ylmethyl]benzamide 

Melting point:1 95-1 97X 

NMR{CDCl3)5:1 .26(6H. d. J=7.0Hz). 4.20(2H. s), 4.41 (2H. s). 4.56(1 H, sep. J=7.0Hz). 5.60(1 H. br s). 5.83(1 H br s) 
6.35(1H.d, J=3.9Hz), 7.31-7.39(3H. m). 7.43-7.50(1 H. m). 7.53-7.58(1 H. m). * 
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Compound A-1 46 

5-Ruoro-2-[5-(4-hydroxy-1-isopropyl-5-oxo-2,5-dihydro-1 H-pyrrole-3-carbony!)furan-2-ylmethyllben2oic add methyl 
[0295] 




• C^-146) 



(A-146) To a methyl alcohol(2ml)-ether(4ml) solution of the above-mentioned compound, 5-fluoro-2-[5-(1-isopfO- 
pyl-4'methoxy-5-oxo-2,5-dihydrO'1H-pyrrole-3-cartx)xy)furan-2-ytmethyqbenzoic add, an ether solution of dia- 
zomethane was added at O'^C, until the foam disappeared. The reaction mixture was stirred for 10 minutes, then 
which was evaporated under reduced pressure. The residue was purified with silica gel column chromatography 
(n-hexane/ethyl acetate=2/1-1/1) to give 5-fiuoro-2-[5-(1 -isopro pyl-4-methoxy-5-oxo-2.5-di hydro- IH-pyn^ole* 
3-carbonyl)furan-2-ylmethyllben2oic acid methyl(187mg, yield:60%) from which compound(187mg, 0.451 mmol), 
5-fluoro-2-[5-(4-hydroxy-1 -isopropyl-5-oxo-2,5-dihydro-l H-pyrrole-3-carbonyl)furan-2-yImethyl]benzoic add me- 
thyl(121 mg, yietd:70%) was produced according to the synthetic method of the compound(16). 
Melting point:110-111*C 



Elementary analysis as C21H20FNOB 

Gated. (%) I C, 62.84; H. 5.02; N. 3.49; F, 4,73. 
Found (%) I C, 62.99; H, 5.15; N. 3.43; F, 4.66. 



NMR(CDCl3)5:1.25(6H. d, J=6.8Hz). 3.B7(3H, s), 4.14(2H. s). 4.50(2H, s). 4.56(1 H, Sep. J=6.8Hz). 6.30(1 H. d, 
J=3.4H2), 7.20-7.29(1 H, m), 7.31 -7.37(1 H. m), 7.33(1 H, d, J=3.4H2), 7.72(1 H, dd, J=9.1 . 2.7H2). 
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Compound A-1 52 

4^5-Cyclohexyl-3-(4-fluofOb8nzyl)furan-2-cart)onyll-3-hydroxy-1-methyl-1^ 
[0298] 





(A-147) 




(A-1 48) 





O OH 




COOMe 



(A'151) 



(A-1 52} 



(A-(1 47) To a tetrahydrofuran solution(1 4ml) of diisopropylamine(1 .54ml, 1 1 mmol) under dry ice cooling. 1 .58M n- 
butyllithium(7.0ml, 11 mmol) was added, then the reaction mixture was stirred for 30 minutes, to which was added 
dropwise a tetrahydrofuran solution(7ml) of the above-mentioned compound A-46(1 .lOg, S.Ommol) for 1 0 minutes 
The reaction mixture was stirred for 1 hour, then to which was added cyclohexanone(0.62ml. e.Ommol) and stirred 
for 30 minutes. 2N Hydrochloric add was added to the reaction mixture, then which was extracted 2 times with 
ethyl acetate. The organic layer was washed with 2N hydrochloric acid and brine, successively, then dried with 
anhydrosodium sulfate, which was evaporated to give a crude product(1 .8g) of 3-(4-fluorobenzyl)-5-(1 -hvdroxvcv- 
clohexyl)-2-furoin acid. / / \ / / j 

(A-148) According to the method of A-35, a crude product(1.6g) of 5-cyclohexyl-3-(4-fluoroben2yl)-2.furoin add 
was synthesized from the above-mentioned crude product A-147. 

(A-149) According to the method of A-36, 5-cydohexyl-3-(4-fluoroben2yl)-2-furoin acid methoxymethylamide 
(1.05g. total yield of 3 process:61%) was synthesized from the above-mentioned product A-148 
NMR(CDCl3)5: 1.1-2.1(10H. m). 2.5.2.6(1H. m). 3.32(3H, s). 3.84(3H. s), 4.08(2H. s), 5.83{1H. d, J=0.9H2) 
6.93-6.98(2H.m).7.21-7.25(2H.m). 

(A-1 50) According to the method of A-37, H5-cydohexyl-3-(4-fluoroben2y1)furan-2-yOetanone(860mg. yield:99%) 
was synthesized from the above-mentioned compound A-1 49(1 .Og. 2.9mmol). 

NMR(CDCl3)5 : 1 .2-2.1 (10H. m). 2.46(3H. s). 2.5-2.7(1 H. m). 4.13(2H, s). 5.89(1 H. s). 6.93-6.98(2H m) 7 18-7 22 
(2H, m). 

(A-1 51) According to the method of A-1 8. 4-[5-cyclohexyl-3-(4-fiuoroben2yl)furan-2-yO-2-hydroxy-4Hoxo-2-buten- 
oic acid methyl ester(709mg. yield:65%) was synthesized from the above-mentioned compound A.150(850ma 
2.83mmol). ^' 

NMR(CDCl3)5 : 1.1-2.1{10H. m). 2.64(1H. m), 3.94(3H. s). 4.20(2H. s). 5.97(1H, s). 6.95-7.01 (2H. m) 698(1H 
s).7.19-7.24(2H,m). v . /. . v n. 
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(A-1 52) According to the method of A-1 9, 4-[5-cyclohexyh3-(4'f luorobenzyl)furan-2-carbonyl]-3-hydroxy*1 -methyl- 
1,5KjihydropyrTole-2-one(102mg, yield34%) was synthesized from the above-mentioned compound A-1 51 
(290mg. 0.75mmol). 
Melting point:175-176°C 



Element£iry analysis as C23H24FNO4 

Calcd. (%) jC. 69.51; H.6.09; N,3.52; F.4.78. 
Found (%) I C. 69.45; H, 6.11 ; N, 3.57; F, 4.69. 



NMRCCDCyS: 1.20-2.05(1 OH, m), 2.65(1 H, m),3.20(3H, s), 4.22(2H, s), 4.42(2H. s), 6.02(1 H. s). 6.96-7.02{2H, 
m),7.21-7.25(2H. m). 

Cqmpound A-158 

4-[3-(4-Fluoroben2yl)-5-{1 -methoxy-1 -methylethyl)furan-2-carbonyq-3-hydroxy-1 -methyH .5-dihydropyrrole-2-one 
[0297] 




COOMo 



(A-1 53) To a tetrahydrofuran solution(28ml) of diisopropylamine(3.1mlp 22mmol) under dry ice cooling. 1 .58M n- 
butyHithium(14ml, 22mmol) was added, then the reaction mixture was stirred for 30 minutes, to which was added 
dropwise a tetrahydrofuran solution(7ml) of the above-mentioned compound A-46(2.2g, 10mmol)for 10 minutes. 
The reaction mixture was stirred for 1 hour, then to which was added acetone(1 ml) and stirred for 30 minutes. 2N 
Hydrochloric acid was added to the reaction mixture, then which was extracted 2 times with ethyl acetate. The 
organic layer was washed with 2N hydrochloric acid and brine, successively, then dried with anhydrosodium sulfate, 
which was evaporated to give a crude product(3.07g) of 3-(4-fluorobenzyl)-5-(1 -hydroxy- 1-methylethyl)-2-furoin 
acid. 

(A-1 54) According to the method of A-36, 3-(4-fIuorobenzyl)-5-(l-hydroxy-1 -methyl ethyl)-2-furoin add meth- 
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oxymethylamide(1 .97g. total yield of 2 process:61%)was synthesized from the above-mentioned crude product A- 
153. 

NMR(CDCl3)5 : 1 .56(6H. s). 3.31 (3H. s). 3.84(3H. s). 4.07{2H. s). 6.06{ 1 H. s), 6.93-6-99{2H, m), 7.21 -7.25(2H. m). 
(A-155) To a N.N-dimethylformamide solution(8ml) of the above-mentioned compound A-154{964mg, 3.0mmol). 
60% sodium hydride(144mg. 3.6mmol) and iodo methane (0.28ml, 4.5mmol) were successively added under ice 
cooling, then the reaction mixture was stirred at room temperature for 3 hours, to which was added water and 2N 
hydrochloric add, successively. The reaction mixture was extracted 2 times with ethyl acetate, then the organic 
layer was washed with water and brine, successively, which was dried with anhydro magnesium sulfate. The re- 
action mixture was evaporated, then the cmde product was treated with silica gel column chromatography to give 
3-(4-fluoroben2yl)-5-(1-methoxyl-methylethyt)-2-furoin add methoxymethylamlde(774mg yield-77%) 
NMR(CDCl3)5 : 1.50(6H, s). 3.07 (3H. s). 3.32(3H, s). 3.87(3H. s). 4.09(2H, s), 6.09(1 H. s), 6.94.7.00(2H. m) 
7.21-7.26(2H.m). ^ • /• 

(A-166) According to the method of A-37, H3-{4-fluoroben2yl)-5-(1-methoxy-1-methylethyl)furan-2-ylletanone 
(624mg. yieldS5%) was synthesized from the above-mentioned A-155(760mg, 2 27mmol) 

NMR(CDCl3)5 : 1 .52(6H. s). 2.51 (3H. s). 3. 1 0(3H. s). 4 J 5(2H. s). 6. 1 5( 1 H. s), 6.94-7.00(2H *m^ 
(A-157) According to the method of A-18. a cmde product(822mg) of 4-[3-(4-fluorobenzyl)-5-(1-melhoxy-1-m'eth- 
ylethyl)furan-2-yll-2-hydroxy.4-oxo-2.bulenoic add methyl ester was synthesized from the above-mentioned com- 
pound A-156(620mg, 2.10mmol). 

NMR(CDCl3)5: 1.54(6H, s), 3.11(3H. s). 3.94(3H. s). 4.22{2H. s). 6.22(1H. s). 6.97-7.02(2H. m). 7.01(1H. s) 
7.20-7.24(2H, m). ^ • ^ 

(A-158) According to the method of A-19. 4-[3-(4-fluorobenzyl)-5-{1-methoxy-1-methylethyl)furan-2-carbonyl]. 
3-hydroxy-1-methyl-1.5-dihydropyrrole-2-one(143mg. yield:34%) was synthesized from the above-mentioned 
crude product A-1 57(41 Omg, 1.09mmol). 
Melting point :1 44-1 45«C 



Elementary analysis as C21H22FNO5 



Calcd. (%) j C, 65.11 ; H, 5.72; N. 3.62; F, 4.90. 
Found (%) I C, 65.00; H, 5.63; N. 3.62; F, 4.67. 



NMR{CDCl3)6: 1 .54(6H. s). 3.09(3H. s), 3.19(3H. s). 4.24(2H. s). 4.45(2H. d, J=0.6Hz). 6.25(1 H. s). 6.97-7.03(2H 
m).7.21-7.26(2H. m). 

1 -Ethyl-4-[3-(4-fluorobenzyl)-5-(1 -methoxy-1 -methylethyl)furan-2K;arbonyl]-3-hydroxy-1 .5<Jihydropyn'Ole-2-one 
(187mg. yield:47%) was synthesized from the above-mentioned crude product A-157(376mg 1 Ommol) 
Melting point :1 46-1 48"C 



Elementary analysis as C22H24FNO5 



Calcd. (%) i C. 65.82; H. 6.03; N. 3.49; F, 4.73. 
Found (%) I C. 65.78; H, 6.00; N, 3.45; F, 4.55. 



NMR(CDCl3)6: 1 .27(3H. t. J=7.2H2), 1 .54(6H. s). 3.09(3H. s). 3.65(2H. q. J=7.2Hz). 4.24(2H. s). 4.45(2H, s) 6 24 
(1H. s), 6.97-7.02(2H. m). 7.21-7.25(2H. m). 
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Compound A-1 64 

1-EthyM-{3-(4-nuoroberuyl)-5-melhane5ulfonylfuran-2-cartJonyl]-3-hydroxy-1,5-di^ 
5 [0298] 



10 




(A^8) (A-159) (A-160) 




(A-164) 



(A-159) To a tetrahydrofuran solutjon(30ml) of diisopropylamine(3.4ml, 24mmol) under dry ice cooling, 1.58M n- 
35 butyHithlum(1 5ml. 24mmoI) was added, then the reaction mixture was stirred for 30 minutes, to which was added 

dropwise a tetrahydrofuran solution (10ml) of the above-mentioned compound A-46(2.2g. 10mmol)for 10 minutes. 
The reaction mixture was stirred for 1 hour, then to which was added dimethyl disulfide(0.9mi, lOmmol) and stirred 
for 30 minutes. 2N Hydrochloric acid was added to the reaction mixture, then which was extracted 2 times with 
ethyl acetate. The organic layer was washed with 2N hydrochloric add and brine, successively, then dried with 
40 anhydrosodium sulfate, which was evaporated to give a coide product(2.82g) of 3-(4-fluorobenzyl)-5'methylsul- 

fanil-2-furoin acid, 

(A-160) According to the method of A-36, 3-(4-fluoroben2yl)-5-methylsulfanil-2-furoin acid methoxymethylamide 
(3.14g) was synthesized from the above-mentioned crude product A-159. 

( A-1 61 ) According to the method of A-37, 1 -[3-(4-f luorobenzyl)-5-methylsulfanilfuran-2-yl]etanone(2.44g) was syn- 

45 thesized from the above-mentioned crude product A-160. 

(A-1 62) To a methylene chloride solution(6ml) of the above-mentioned crude product A-1 61 (1 .06g, 4mmol) under 
ice cooling, a methylene chloride solution(8ml) of 80% m-chloroperbenzoic acid(1.739, 8mmol) was added drop- 
wise fori 0 minutes, then the reaction mixture was stirred for 30 minutes, to which was added 80% m-chloroper- 
benzoic acid(863mg, 4mmol). The reaction mixture was stirred for 2 hours, then the crystal was filtered out. The 

so filtrate was evaporated, then the residue was dissolved in ethyl acetate, which was washed 3 times with saturated 
sodium hydrogen carbonate aqueous solution and 1 time with brine, which was then dried with anhydro magnesium 
sulfate. The reaction mixture was evaporated to give a crude product, which was treated with silica gel column 
chromatography to give 1-[3-(4-fluorobenzyi)-5-methanesulfonyifuran-2-yl]etanone(942mg, total yield of 4 proc- 
ess:64%). 

55 NMR(CDCl3)6: 2.59(3H, s), 3.19(3H, s), 4.17(2H. s), 6.95{1H, s), 6.97-7.03(2H. m), 7.17-7.21{2H. m). 

(A-1 63) According to the method of A-1 8, a crude product(21 3mg) of 4-[3-{4-fluorobenzyl)-5-methanesuIfonylf uran- 
2-yl]-2-hydroxy-4-oxo-2-butenoic acid ethyl ester was synthesized from the above-mentioned compound A-1 62 
(148mg, O.Smmol). 
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NMR{CDCl3)6: 1.42(3H. t, J=7.1H2), 3.21 (3H, s), 4.25(2H, s), 4.43(2H. q, J=:7.2H2), 6.99-7.05(2H, m), 6.99(1 H. 
s), 7.05(1 H, s), 7.18-7.23{2H, m). 

(A-164) According to the method of A-19. 1-ethyl-4-[3-(4-fluoroben2yl)-5-methanesulfonylfuran-2-carbonyf)-3-hy- 
droxy-1.5^hydropyrroIe-2-one(69mg yield:34%) was synthesized from the above-mentioned crude product 15 
(213mg, O.Smmol). 

Melting point:154-157«C 



Elementary analysis as C^gH^gPNOfiS 



Calcd. (%) 
Found (%) 



C, 56,01; H,4.46; N, 3.44; 
C. 55.77; H. 4.36; N. 3.39; 



F. 4.66; S. 7.87. 
F, 4.43; S. 7.69. 



NMR(CDCl3)6: 1.28(3H. t. J=7.1H2), 3.19(3H. s), 3.65(2H, q, J=7.2H2), 4.27(2H. s), 4.48(2H. s). 7.00-7.05(2H 
m). 7.02(1 H, s), 7.20-7.25(2H. m). 

Compound A-171 

4-[3-{4-Fluoroben2yl)-5-(1 ,1 -dioxotetrahydrothiopyran-4-yl)furan-2-carbonyl]-3-hydroxy-1 -methyl-1 .S^ihydropyrrole- 
2-one 

[0299] 






(A-165) 




^0M« 



,0Mi 



CA-16B) 



(A-166) 




(A-169) 




COOMe 



CA-170) 




(A-171) 



(A-1 65) To a tetrahydrofuran solution (30ml) of diisopropylamine(3.08ml, 22mmol) under dry ice cooling. 1 .57M n- 
butyllithtum(14ml, 22mmol) was added, then the reaction mixture was stirred for 30 minutes, to which was added 
dropwise a tetrahydrofuran solution (10ml) of the above-mentioned compound A-46(2.2g. 10mmol)for 1 0 minutes. 
The reaction mixture was stirred for Ihour. then to which was added tetrahydrothiopyran-4^ne(1 .39g. 12mmol) 
and stirred for 30 minutes. 2N Hydrochloric add was added to the reaction mixture, then which was extracted 2 
times with ethyl acetate. The organic layer was washed with 2N hydrochloric acid and brine, successively, then 
dried with anhydrosodtum sulfate, which was evaporated to give a crude product(3.95g) of 3-(4-fluoroben2yl)- 
5-(4-hydroxytetrahydrothiopyran-4-yl)-2-furoin acid. 

(A-166) According to the method of A-36, 3-(4-fluoroben2yl)-5-(4-hydroxytetrahydrothiopyran-4-yi).2-furoin add 
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methoxymethylamide(2.97g, total yield of 2process:78%) was synthesized from the at)ove-nientioned compound 
A-165. 

NMR(CDCl3) 6: 2.15-2.19(4H, m), 2.43-2.51 (2H, m). 3.00-3.09(2H, m). 3.31 (3H, s), 3.83(3H, s), 4:07(2H, s), 6.07 
(IH, s). 6.93-6.99(2H. m), 7.19-7.24(2H, m). 

(A>167) To a methylene chloride solution (20ml) of the above-mentioned crude product A-166(2.86g, 7.54mmol) • 
under ice cooling, a methylene chloride solution(20ml) of 80% m-chloroperbenzoic add(3. 1 1 g, 1 8mmol) was added 
dropwise for 15 minutes, then the reaction mixture was stirred for 2 hours, to which was added 80% m-chloroper- 
benzoic acid(650mg, 3.77mmol). The reaction mixture was stirred for 1 hour, then the crystal was filtered out. The 
filtrate was evaporated, then the residue was dissolved in ethyl acetate, which was washed 3 times with saturated 
sodium hydrogen cart)onate aqueous solution and 1 time with brine, which was then dried with anhydro magnesium 
sulfate. The reaction mixture was evaporated to give a crude product, which was crystallized with dfisopropyl ether- 
acetone to give 3-(4-fluorobenzyl)-5-(4-hydroxy-1,1-dioxotetrahydrothiopyran-4^yl)-2-furoin acid methoxy methyl- 
amide (2.63g, yield:85%). 

NMR(CDCl3) 6: 2.30-2.37(2H. m). 2.51 -2.61 (2H. m). 2.88-2.94(2H. m), 3.30(3H, s), 3.46(2H. dt. J=3.3, 13.5Hz), 
3,81(3H. s). 4.03(2H. s). 6.12(1H, s), 6.94-6.99(2H. m). 7.17-7.22(2H. m). 

(A-168) According to the method of A-35, 3-{4-fluorobenzyl)-5-(1,1-dioxotetrahydrothiopyran-4-yl)-2"furoin add 
m6thoxymethylamide(1.53g, yield.*97%) was synthesized from the above-mentioned compound A-167(1.65g, 
4.0mmol). 

NMR(CDCl3)6 : 2.29-2.43(4H. m), 2.90-3.16(5H. m). 3.32(3H, s), 3.81 (3H, s), 4.07(2H, s), 5.95(1 H. s). 6.94-7.00 
(2H. m), 7.19-7.24(2H.m). 

(A-169) According to the method of A-37. 1-[3-(4-fluorobenzyl)-5-(1.1-dioxotetrahydrothiopyran-4-yl)furan-2-yl] 
etanone(1 .14g, yield:92%) was synthesized from the above-mentioned compound A-1 68(1 .40g, 3.54mmol). 
NMR(CDCl3)6: 2.31-2.43(4H. m), 2.47(3H. s), 2.91 -3.1 7(5H, m), 4.13(2H, s), 6.00(1 H. s), 6.94-7.00(2H. m), 
7.1 6-7.21 (2H, m). 

(A-170) According to the method of A-18, 4-[3-(4-fluoroben2yl)-5-(1.1-dioxotetrahydrothiopyran-4-yl)furan-2-yl]- 
2-hydroxy-4-oxo-2-butenoic add ethyl ester(286mg, yield :66%) was synthesized from the above-mentioned com- 
pound A-1 69(350mg, 1 .Ommol). 

NMR{CDCl3)6 : 2.28-2.48(4H. m), 2.94-3.1 8{5H, m). 3.95(3H, s), 4.20(2H. s), 6.07(1 H. s), 6.94(1 H. s), 6.97-7.02 
(2H, m), 7.18-7.23(2H.m). 

(A-1 71) According to the method of A-19, 4-[3-(4-fluorobenzyl)-5-(1,1-dioxotetrahydrothiopyran-4-yl)furan-2-car- 
bonyl]-3-hydroxy-1-methyl-1,5-dihydropyrrole-2-one(69mg, yield:34%) was synthesized from the above-men- 
tioned compound A-1 70(1 75mg, 0.4mmot). 
Melting potnt:200-203**C 



Elementary analysis as C^gHgsFNOgS 


Calcd. (%) j C. 59.05; H. 4.96; N. 3.13; 
Found (%) 1 C. 58.67; H. 4,85; N. 2.95; 


4.25; 
F. 4.06; 


S, 7.17. 
S, 7.05, 



NMR(CDCl3)8: 2.29-2.46(4H. m). 2.93-3.15(5H. m). 3.20(3H, s), 4.23(2H, s). 4.40(2H. s), 6.12(1H, s), 6.97-7.03 
(2H. m). 7.19-7.24(2H, m). 

According to the same method, 1-ethyl-4-[3-(4-fiuorobenzyl)-5-(1.1-dioxotetrahydrothiopyran-4-yl)furan-2-carbo- 
nyl]-3-hydroxy-1 ,5-dihydropyrrole-2-one(55mg, yield:52%) was synthesized from the above-mentioned compound 
A-1 70(1 OOmg, 0.23mmol). 
Melting point:21 3-21 6°C 



Elementary analysis as C23H24FNOSS O.2H2O 


Calcd. (%) 1 C. 59.39; H, 5.29; N. 3.01 ; 
Found (%) i C, 59.22; H, 5.20; N. 2.91 ; 


F, 4.08; 
F. 3.95; 


S, 6.89. 
S. 6.76. 



NMR(CDCl3)5 : 1 .29(3H, t, J=7.2H2). 2.35-2.43(4H. m), 2.95-3.19(5H. m). 3.65(2H. q. J=7.2Hz), 4.23(2H, s), 4.40 
(2H. s), 6.12(1H. s), 6.97-7.03(2H, m), 7.19-7.24(2H. m). 
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Compound A-1 78 



4^3-{4-Fluorobenzyl)-5-(morphonne-4-carbony l)furan-2HjarbonyO-3-hydrox -melhyl-1 . 5-dihydropyrrole-2-one 



[0300] 





0M» 



(A-177) 




{A-172) To a tetrahydrofuran(75f7il) solution of diisopropylamine(8.41ml. eommol) in nitrogen gas under dry ice 
acetone cooling(-70'»C), n-butyllithium-hexane solution(1.58M)(38ml. SOmmol) was added dropwise(LDA prepa- 
ratlon)for 20 minutes, then the reaction mixture was stirred for 30 minutes, to which was added dropwise a tet- 
rahydrofuran(35ml) solution of 3-{4.fluoroben2yl)furan-2-carboxylic acid(A-46)(5.505g, 25mmol)for 20 minutes 
The reaction mixture was stirred fori hour, then a tetrahydrofu ran (25ml) solution of cartonic acid di+butyl ester 
(19.3g, 88.4mmol) was added dropwis for 15 minutes, which was stirred for 1.5 hours. The reaction mixture was 
stirred for 15 minutes under ice cooling, then water(IOOml) was added dropwise and stirred for 20 minutes The 
reaction mixture was extracted with diethyl ether(300ml)-water(200ml). then the ether layer was extracted 4 times 
with 2N sodium hydroxide(15ml) and water(50ml). The alkan layer was cooled with ice. to which was added 2N 
hydrochloric acid(1 05ml), then which was extracted with ethyl acetate(300ml), washed with water(1 00ml) and dried 
wHh magnesium sulfate. The reaction mixture was evaporated under reduced pressure to give a cmde product of 
3-(4-fluorobenzyl)furan-2.5-dfcarboxylic acid-5-tert-butyl ester(A-172)(7.70g, yield:96.1%). 
(A-1 73) A mixture of 3-(4-fluoroben2yl)furan-2.5-dicarboxylic add 5-tert-butyl ester(A-1 72)(7.70g, 24.04mmol) N 
0-dimethylhydroxyIamine hydrochloric acid(293g, 30mmol) and hydroxybenztria20le{4.05g. 30mmol) was sus- 
pended in dichloromethane{250ml) at room temperature, to which were added triethylamine(4.25ml 30 5mmol) 
and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloric acid(5.75g..30mmol). successivly The reaction 
mixture was stirred, then allowed to stand ovemight at room temperature, to which was added ethyl acetate then 
dichloromethane was evaporated under reduced pressure. To the ethyl acetate solution, ice water and saturated 
sodium bicarbonate aqeous solution(80ml) were added, and the mixture was extracted, washed and dried with 
magnesium sulfate. The reaction mixture was evaporated under reduced pressure, then the residue was purified 
with silica gel column chromatography(n-hexane:acetone=19:1) to give 4-(4-ftuoroben2yl)-5-(methoxymethyIcar- 
bamoyl)furan-2.carboxylic acid tert-butyl ester(3.901g, yield :44.6%)from the n-hexane eluent 
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Melting point :1 03-1 07*C 

NMR(CDCl3) 6: 1 .55(9H, s), 3.33(3H, s). 3.93(3H, s), 4.09{2H, s), 6.83(1 H, s), 6.94-7.01 {2H. m), 7.20-7.25(2H, m). 
(A-1 74) To a tetrahydrofuran(40ml) solution of the above-mentioned compound A-1 73(3.80g, 1 0.46mniol) in nitro- 
gen gas under dry ice acetone cool]ng(-30°C). methyl magnesium bromide tetrahydrofuran solution(1M)(1 5.7ml, 
1 5.7mmol) was added dropwise for 1 0 minutes, then the reaction mixture was stirred for 40 minutes, to which was 
added dropwise methylmagnesium bromide tetrahydrofuran solution(1 M)(1 8.8ml, 1 8.8mmol). The reaction mixture 
was stirred for 1 .5 hours, then the reaction mixture was poured into ice water, to which was added ethyl acetate 
and 2N hydrochloric acid(17.3ml, 34.5mmol), then extracted . The extract was.washed with water, then dried with 
magnesium sulfate, which was evaporated under reduced pressure. N-hexane(8ml) was added to the crystalRne 
residue(3.375g) under ice cooling to give a crystalline colorless powder of 5>acetyl-4-(4-fluorobenzyl)furan-2-car- 
boxyCc add tert-butyl ester(2.906g, yield:87.3%). The filtrate was purified with silica gel column chromatography 
(n-hexaneac6tones24:1) to give A-174(200mg, yieid:6.0%) which was simitary treated with n-hexane. 
Melting point: 1 02-1 03"C 

NMRfCDCIa) 5: 1.56(9H. s). 2.58(3H. s). 4.16(2H, s). 6.83(1 H. s), 6.95-7.01 (2H, m), 7.1 6-7.21 (2H. m). 

(A-1 75) To a dichloromethane(20ml) solution of the atx)ve-mentioned compound A-1 74(1 .273g, 4.0mmol) at room 

temperature, trifluoroacetic add(1 2ml) was added. The reaction mixture was stirred for 1 .5 hours, then evaporated 

under reduced pressure. Toluene was added to the residue and evaporated. This operation was done for 2 times. 

N-hexane was added to the crystalline residue to give a colorless powder of 5-acetyM-(4-fluorobenzyl)furan-2-car- 

boxyRc acid(1 .004g, yi6ld:95.7%). 

Melting point:143-144''C 

NMR(CDCl3) 5: 2.61(3H, s). 4.18(2H, s), 6.96-7.02{2H, m), 7.07(1H, s), 7.17-7.22(2H, m). 
(A-1 76) To a dichloromethane(1 0ml) suspension of the above-mentioned compound A-1 75(262mg, 1 .Ommol) and 
hydroxybenztriazole(162mg, 1.2mmol) at room temperature, morphoiine(0.105ml, 1.2mmol) and 1-ethyl- 
3-(3-dimethylaminopropyl)cartx)diimide hydrochloric acid(230mg, 1 .2mmol) were added. The reaction mixture was 
stirred for 3 hours, then evaporated under reduced pressure. Ice water and ethyl acetate were added to the residue 
(776mg), which was washed with 2N hydrochloric add(0.5ml, 1mmol), saturated sodium bicart)onate aqueous 
solution and water, successively. The reaction mixture was dried with magnesium sulfate, then evaporated under 
reduced pressure to give a yellow green oil of 1 -[3-(4-fiuorobenzyl)-5-(morpholine-4-carbonyl)furan-2-yl]etanone 
(343mg, 103%). 

NMR(CDCl3) 6: 2.53(3H, s), 3,70-3.85(8H, m), 4.16(2H, s), 6.81(1 H, s), 6.94-7.00(2H, m), 7.17-7.22(2H, m). 
5-Acetyl-4-(4-fiuorobenzyl)furan-2-carboxylic add diethylamide (yield :91 .8%) was synthesized, by the at)ove-men- 
tioned method. 
Melting point:74-75*C 

NMR(CDCl3) 6: 1.15-1.40(6H. m), 2.53(3H, s), 3.40-3.65(4H, m), 4.16(2H, s), 6.85(1 H, s), 6,94-6.99(2H, m), 

7.18- 7.22(2H. m). 

(A-1 77) According to the method of A-1 8, a yellow crystal of 4-[3-(4-fiuorobenzyl)-5-(morpholine-4-carbonyl)furan- 
2-yQ-2-hydroxy-4-oxo-2-butenoic add methyl ester(407mg, yield:97.6%) was synthesized from the above-men- 
tioned compound A-176(343mg, 1. Ommol). 
Melting point:143-146*C 

NMR(CDCl3) 6 : 3.73-3.83(8H, m), 3.95(3H. s), 4.23(2H. s), 6.84(1 H, s), 6.97-7.03(3H, m), 7.18-7.25(2H, m). 
A yellow powder crystal of 4-[5-diethylcarbamoyl-3-(4-fluorobenzyl)furan-2-yl]-2-hydroxy-4-oxo-2-butenoic add 
methyl ester(yieid:93.1%) was synthesized, by the above-mentioned method. 
Melting point:128-130*»C 

NMR(CDCl3) 6 : 1.15-1.45(6H. m), 3.45-3.65(4H, m). 3.94(3H. s), 4.23(2H, s), 6.91(1H, s). 6.96-7.03(3H, m). 

7.19- 7.24(2H, m). 

(A-1 78) According to the method of A-1 9, a yellow crystal of 4-[3-(4-fluorobenzyl)-5-(morpholine-4-carbonyl)furan- 
2-carbonyl]-3-hydroxy-1-methyl-1 ,5-dihydropyrrole-2-one(237mg, yield:57.5%) was synthesized from the above- 
mentioned compound A-1 77(401 mg, 0.961 mmol). 
Melting point:209-2irC(dec) 



Elementary analysis as C22H2iFN20e 

Calcd. (%) I C. 61 .68; H, 4.94; N, 6.54; F, 4.43. 
Found (%) I C, 61 .33; H, 4.92; N, 6.36; F, 4.34. 



NMR(CDCl3) 6: 3.1 9(3H, s), 3.75(8H, bs),4.27(2H, s). 4.47(2H. s), 6.69(1 H, s), 6.98-7.03(2H, m). 7,20-7.25(2H. m). 
(A-1 7B-a) An ocher prism crystal of 4-(4-fluorobenzyl)-5-(4-hydroxy-1 -methyl-5-oxo-2,5-di hydro- 1 H-pyrrole-3-car- 
bonyl)furan-2-carboxylic add diethylamide(yield:36.5%) was synthesized, by the above-mentioned method. 
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Elementary analysis as C22H23FN20i 



Calcd. {%) j C, 63.76; H, 6.59; N. 6.76; F. 4.58. 
Found (%) jC, 63.63; H,5.58: N,6.61; F.4.44. 



NMR(CDCl3) 5: 1.25{6H. t. J=6.9H2). 3.18(3H. s). 3.53(4H. q. J=6.9H2), 4.27(2H, s), 4.51(2H. s). 6.64(1H s) 
6.97-7.03(2H. m), 7.20-7.27(2H, m). ^ • 

Compound A-1 84 

2-{4-Fluoroben2yl)-5-{4.hydroxy-1 -methyl-5-oxo-2,5Klihydro-1 H-pyrrole-3H:art)onyl)furan-3-cart)Oxylic add 
ethylamide 



[0301] 



(AJ^ (A-179) (A-1«J) 

O OH O 
(A-181) (A.182) 

F ^ COOH / Fv,^ CONHEt / 

■ 

(A-179) To an ethanol(40ml) solution of the above-mentioned compound A-35(3.55g, 16.1mmol), conc-sulfuric 
acid(O.lml) was added, then dehydration was performed for 9 hours under refluxing. The reaction mixture was 
allowed to stand overnight at room temperature, then evaporated. The residue was dissolved to ethyl acetate, 
which was washed with saturated sodium hydrogen carbonate solution, dried and evaporated under reduced pres- 
sure to give a crude product of 2-{4-fluorobenzyl)furan-3-carboxylic acid ethyl ester(4. 1 8g yield" 1 00%) 
NMR(CDCl3) 5: 1 .35(3H, t, J=7.2H2). 4.31 (2H, q, J=7,2H2). 4.32(2H. s). 6.67(1 H. d. J=2.1 Hz), 6.94-7.00{2H m) 
7.22-7.27(3H. m). ^ » /» 

(A-180) Aluminum chloride(11.2g. 84mmol) was added to methylene chloride(30ml), then a methylene chloride 
solution(5ml) of the above-mentioned compound A-179(4.18g, 16.8mmol) was added thereto under ice cooling. 
The reaction mixture was stirred for 30 minutes, to which was added acetyl chloride(6.6g, 84mmol). then which 
was stirred at room temperature for 15 minutes. The reaction mixture was poured into ice water, which was ex- 
tracted with methylene chloride, washed with IN hydrochloric acid and saturated sodium hydrogen carbonate 
aqeous solution, successively. The reaction mixture was dried, then which was evaporated under reduced pressure 
to give a crude product of 5-acetyl-2-(4-fluorobenzyl)furan-3-carboxyfic add ethyl ester(4 54g yield'93%) 
NMR(CDCl3) 5 : 1 .37(3H. t. J=7.2H2). 2.44(3H. s). 4.35(2H. q, J=7.2Hz). 4.38(2H. s). 6.94-7.00(2H. m). 7.26-7 31 
(2H. m). 7.41 (1 H, s). 

(A-1 81) According to the method of the example A-18, 5-(3-ethoxycarbonyl-3-hydroxyacryloyl)-2-(4-«uoroben2yl) 
furan-3-carboxylic add ethyl ester{1 .lg, yield«2%) was synthesi2ed from the above-mentioned compound A-1 80 
(I.Og. 3.44mmol). 

NMR(CDCl3) 6 : 1 .38(3H. t. J=7.2H2). 1 .41 (3H, t, J=7.2H2). 4.35(2H. q. J=7.2H2). 4,39(2H. q. J=7.2H2) 4 41 (2H 
s). 6.84(1 H. s). 6.97-7.03(2H, m). 7.26-7.31 (2H. m). 7.57(1 H. s). • i . 
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(A-182) According to the method of the example A-19, 2-(4-ftuorobenzyi)-5-(4-hydroxy-1-methyl-5-oxo-2,5-dihy- 
dro-1 H-pyrrole-3-cartx>nyl)furan-3-cart)oxy Re add ethyl ester(850mg, yield£6%) was synthesized from the above- 
mentioned compound A-181(1.0g, 2.56mmol). 
Melting point:1 72-1 73'C 



Elementary analysis as C2oH^8FN06 



Calcd. (%) j C. 62.01 ; H, 4.68; N, 3.62; F, 4.90. 
Found {%) 10,61.95; H,4.45; N,3.60; F.4.73. 



NMRCCDCIg) 5: 1.40(3H, t, J=7.2H2)i 3.1 0{3H, s). 4.02{2H, s). 4.38(2H, q, J=7.2H2), 4.45(2H, s), 7.03-7.10(2H, 
m), 7.26-7.31 {2H. m), 7.61 (1 H. s). 

(A-1 83) To a dioxane(20ml) solution of the above-mentioned compound A-182(500mg, 1 .29mmol), 1 N lithium hy- 
droxide sotution(3ml) was added at 50°C for 30 minutes, then the reaction mixture was concentrated, diluted with 
water, which was acidified with hydrochloric acid. The reaction mixture was extracted with chloroform, washed, 
dried and evaporated under reduced pressure to give a cojde product(420mg, yield :91%), which was crystallized 
from methyl alcohol to give 2-(4-fluoroben2yl)-5-(4-hydroxy-1-methyl-5-oxo-2,5-dihydro-1H-pyrrole-3-carbonyl) 
furan-3-cart)0xylic acid. 
Melting point 255-258°C(decomp.) 



Elementary analysis as C<|8H^4FN06 

Calcd. (%) I C, 60.17; H, 3.93; N. 3.90; 
Found (%) I C, 59.86; H,3.86; N, 3.80; 



F. 5.29. 
F, 5.04. 



NMR{DMS0-d6) 5 : 2.99(3H. s), 4.09(2H, s), 4.42(2H, s). 7.13-7.19(2H, m). 7.29-7.34(2H. m), 7.85(1 H, s). 13.22 
(1H. bs). 

(A-184) To a DMF(5ml) solution of the above-mentioned compound A-183(359mg, 1mmol). HOBt(13.5mg, 
O.lmmol) and WSCD(575mg, 3mmol) in ethylamine(2mol/l in THF, 1.5ml, 3mmol) was added under ice coonng. 
The reaction mixture was stirred at room temperature for 20 hours, then water was added to stop the reaction, 
which was extracted with chloroform, washed with water, dried and evaporated under reduced pressure. The crys- 
talline residue was recrystallized from isopropyl alcohol to give 2-(4-fluorobenzyl)-5-(4-hydroxy-1-methyl-5-oxo- 
2,5-dihydro-1 H-pyrrole-3-carbonyl)furan-3-carboxync acid ethylamide(91 mg. yield:24%). 
Melting pointil 69-1 70*^0 



Elementary analysis as C2oH^g05FN2 


Calcd. (%) 
Found (%) 


C: 62.17 
C: 62.05 


H:4.96 
H: 4.89 


F: 4.92 
F: 4.75 


N: 7.25 
N:7,22 



^H-NMR(CDCl3)5: 1.26(3H, t, J=7.2Hz). 3.10(3H, s). 3.40-3.53(2H. m), 4.01 (2H, s), 4.49(2H, s), 5.93(1 H. bs). 
7.03-7.08(2H, m). 7.25-7.33(2H. m), 7.41 (1H. s). 

[0302] The following compound was synthesized by the above-mentioned method. 

(A-1 84-a) 2-(4-Fluorobenzyl)-5-(4-hydroxy-1 -methyl-5-oxo-2,5-dihydro-1 H-pyn'ole-3-carbonyl)furan-3-carboxylic 

acid benzylamide 
Melting point :1 81 -184**C 



Elementary analysis as C25H2i05FN2 



Calcd. (%) 
Found (%) 



C: 66.96 


H: 4.72 


F: 4.24 


C: 66.63 


H: 4.64 


F:4.06 



N: 6.25 
N:6.12 



1H-NMR(CDCI3)5: 3.9(3H. s), 4.00(2H. s), 4.51 (2H, s), 4.62(2H, d. J=5.5Hz). 6.28(1 H. bs), 7.02-7.08(2H, m). 
7.26-7.42(8H, m). 
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B group compound 
Compound 

3-Hydroxy-1 HsopropyM-(6-phenethylpyrimidine-4-yl).1 ,5-dihydropyn'ole-2-one 
[0303] 




(B-1) According to the method of the reference {WO01/17968), 4-methyl-6-phenethylpyrimidine was synthesized. 
(B-2) To a THF(IOOml) solution of the above-mentioned compound B-1(19.8g, lOOmmol) at -78**C, n-butyllithium 
so(ution(100mmol) was added dropwise, then a THF(50ml) solution of 2-(trimethylsilyl)ethoxymethy[ chloride 
(16.7g. lOOmmol) was added thereto. The reaction mixture was stirred at 0*C for 30 minutes, to which was added 
ammonium chloride aqueous solution, then extracted with ethyl acetate. The extract was washed, dried and evap- 
orated to give a 9:1mixture(32.7g, yield:100%) of 4-phenethyl-6-[2-(2-trimethylsilanylethoxy)ethyl]pyrimidine and 
4-methyl-6-[2-phenyl-1-(2-trimethylsilanylethoxymethyI)ethyGpyrimidine. 
(4-phenethyl-6-[2-(2-trimethylsilanylethoxy)ethyl]pyrimidine) 

NIV^RiCDCy 8: -0.03(9H, s). D.89(2H, dd. J=8.0. 8.OH2). 2.95(2H. t. J=6.5Hz), 3.04(4H. s), 3.50(2H. dd. J=8 0 
8.OH2). 3.75(2H. t, J=6.5Hz), 7.03(1H. d, J=:1.2H2), 7.18-7.31(5H, m), 9.05(1H. d, J=1.2H2). 
(B-3) To a 1 ,4-dioxane(50ml) solution of the above-mentioned compound B-2(32.7g, lOOmmol). 5N-hydrochloric 
acid aqueous solution( 100ml) was added, then the reaction mixture was stirred at 60*0 for 1 hour, to which was 
added sodium carbonate until the solution became alkali, then extracted with ethyl acetate. The extract was 
washed, dried, and evaporated to give a crude mixture product(23.6g) of 2-(6-phenethylpyrimidine-4-yl)ethanol 
and 2-(6-methylpyrimidine-4-yl)-3-phenylpropane-1-ol. 

NMRCCDCIg) 6: 2.94(2H, t, J==5,5Hz), 3.06(4H, s), 4.00(2H. t, J^S.SHz). 6.97(1 H. d. J=1.2H2). 7.1 6-7.31 (5H, m) 
9.05(1 H,d.J=1.2H2). 

(B-4) To a chIoroform(1 OOmI) solution of the above-mentioned crude product B-3(23.6g), pyridine(1 5.8g, 200mmol) 
was added, to which was added trifluoromelhanesutfonic acid anhydride(28.2g. lOOmmol) under ice cooling. The 
reaction mixture was stirred for 1 0 minutes, then sodium hydrogen carbonate aqueous solution(1 OOmI) was added 
thereto and chloroform was evaporated under reduced pressure. 1 ,4-Dioxane(50ml) was added to the residue, 
then was added 5N-sodium hydroxide aqueous solution(50ml) under ice cooling. The reaction mixture was stirred 
for 30 minutes, which was extracted with diethyl ether. The extract was washed, dried and evaporated under 
reduced pressure, then the residue was purified with silica gel column chromatography(n-hexane ethyl acetate=5: 
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1-1 :1) to give 4-phenethyl-6-vinylpyrimtdjne{3.7g, yield:18%). 

NMRlCDCy 6: 3.07(4H, s). 5.67(1H. dd, Jo10.7, 1.2H2), 6.42(1H, dd, J=17.4. 1.2H2), 6.68(1H, dd, J=10.4, 
17.4H2). 7.03(1H, d, J=1.2H2), 7.17-7.32(5H. m), 9.09(1H, d, J=1.2H2). (B-5) To an ethanol{3ml) solution of the 
above-mentioned compound B-4(316mg. I.Smmol). acetic add(90mg, I.Smmol) and isopropylamine(266mg. 
4.5nimol) were added, then the reaction mixture was refluxed for 3 hours. Sodium hydrogen carbonate aqueous 
solution was added thereto, then extracted with chloroform. The extract was washed, dried and evaporated under 
reduced pressure, then the residue was purified with sifica gel column chromatography(chloroform:methyl alco- 
hol=9:1) to give isopropyl[2'(6-phenethyipyr1midine-4-yl)ethyl]amine(309mg, yield:76%). 

NMRtCDCy 5: 1.07(6H. d, J=6.3H2). 2.85-3.06(9H. m). 6.96(1 H, d. J=1.2H2). 7.1 6-7.31 (5H. m), 9.05(1 H, d. 
J=1,2H2). 

The following compounds were synthesi2ed by the above-mentioned method. 
iy/tethyl[2-(6i3henethytpyrimidine-4-yl)ethyl]amine 

NMR(CDCl3) 6: 2.45(3H, s). 2.86-3.04(4H. m), 3.06(4H, s), 6.94(1 H. d, J=1.2H2). 7.16-7.31 {5H. m). 9.05(1 H, d. 
J=1.2H2). 

Benzyl[2-(6-phenethylpyrimidine-4-yl)ethyl]amine 

NMR(CDCl3) 6: 2,90-3.05(8H. m). 3.84(2H, s). 6.93(1 H. d, J=0.9H2), 7.15-7.33(5H, m), 9.03(1 H. d, J=1 .3H2). 
(1-Ethylpropyl)-[2-(6-phenethylpyrimidine-4-yl)ethyl]amtne 

NMR{CDCy 5 : 0.87(6H, t, J=7.5H2), 1.45(4H, dq. J=7.6, 7.0H2), 2.44(1 H, tl. J=6.1. 5.8H2), 2.89-a06(8H, m), 
6.99(1 H, d, J=1.2H2). 7.17-7.31 (5H. m), 9.04(1 H. d. J=1.2H2). 
Cyclohexyl[2-(6-phen ethyl pyrimidine-4-yl)ethyl]amine 

NMR(CDCl3) 8 : 1 .07-1 .28(6H, m), 1.60-1. 91 (4H. m), 248(1 H, m). 2.90(2H, t, J=6.7H2), 3.01-3.06(6H, m), 6.96 
(IH, d, J=1.2H2), 7.1 6-7.31 (5H, m), 9.05(1 H.d. J=1.2H2). 
[2-(6-Phenethylpyrimidine-4-yl)ethyl]phenylamine 

NMR(CDCl3) 5 : 2.97-3.05(6H. m). 3.53(2H. t. J=6.4H2), 6.65(2H, d. J=7.3H2), 6.75(1 H. t. J=7.3H2). 6.92(1 H, d, 

J=0.9H2). 7.14-7.30(7H. m), 9.08(1 H. d. J=1.2H2). 

Tert-butyl[2-(6-phenethylpyrimidine-4-yl)ethyllamine 

NMR(CDCl3) 6: 1 .1 9(9H. s), 2.99-3.06(8H, m), 6.97(1 H, d, J=1 .2H2), 7.1 6-7.31 {5H, m). 9.04(1 H. d. J=1 .2H2). 
0-tert-butyl N-{2-(6-phenethylpyrimidine-4-yl)ethyl]hydroxylamine 

NMR(CDCl3) 5: 1.20(9H, s), 2.95(2H, brs). 3.04(4H, s). 3.27(2H. brs). 6.99(1 H. d. J=1.2H2), 7.16-7.31 (5H, m). 
9.04(1 H, d. J=1.2H2). 

(B-6) To an ethanol{1 .5ml) solution of the above-mentioned compound B-5(269mg, Immol). oxalic add diethyl 
(175mg, 1.2mmol) and sodium ethoxide(4.5mmol, 20% ethanol solution) were added, then the reaction mixture 
was heated at 60°C for 5 hours. Ammonium chloride aqueous solution was added to the solution, which was 
extracted with chloroform. The extract was washed, dried and evaporated under reduced pressure. The predpi- 
tated crystal was washed with methyl alcohol, which was dried with reduced pressure to give 3-hydroxy-1 -isopropyl- 
4-(6-phenethylpyrimidine-4-yl)-1 ,5-dihydropyrrole-2-one(209mg, yield:65%)- 
MelUng point ;229-23rC 



Elementary analysis as C19H21N3O2 O.2H2O 


Calcd. (%) 
Found (%) 


C. 69.79; H,6.60; N. 12.85. 
C, 69.85; H,6.46; N, 12.83. 



NMR(CDCl3) 5: 1 .28(6H. d, J=6.7H2). 3.09(4H, s). 4.05(2H, s), 4.57(1 H. qq, J=6.9, 6.7H2), 6.93(1 H, s), 7.1 8-7.32 
(5H, m), 9.02(1 H. s). 

[0304] The following compounds were synthesized by the above-mentioned method. 

(B-6-a) 3-Hydroxy-1 -methyl-4-(6-phenethylpyrimidine-4-yl)-1 ,5-dihydropyrrole-2-one 
Melting point211-213°C 



Elementary analysis as C^yH^ 7N3O2 

Calcd. (%) 1 C, 69.14; H. 5.80; N, 14.23. 
Found (%) \ C, 69.09; H, 5.61; N, 14.23. 



NMR(CDCl3) 5: 3.09(4H. s). 3.16(3H, s). 4.07(2H. s). 6,79(1H. s). 7.16-7.29(5H, m). 901(1H, s). 

(B-6-b) 1 -Ben2yl-3-hydroxy-4-(6-phenethylpyrimidine-4-yl)-1 ,5-dihydropyrrole-2-one Melting point:222-223'C 
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Elementary analysis as CgaHgiNaOg O.SHgO 


Calcd. (%) 
Found (%) 


C. 73.31; H,5.78; N, 11.15. 
C. 73.37; H.5.49; N. 11.19. 



NMRCCDCy 5 : 3.05(4H. s). 3.93(3H, s). 4.73(2H. s), 6.70(1 H. s), 7.13-7.39(1 OH. m), 9.00(1H. s). 
(B-6-C) 1 -(1 -Elhylpropyl)-3-hydrDxy-4-(6-phenethylpyrimicfine-4-yl)-1 ,5-dihydropyrrole-2-one 
Melting point:182-183°C 



Elementary analysis as C2^H25N302 



Calcd. (%) I C. 71.77; H. 7.17; N. 11.96. 
Found (%) I C, 71.69; H, 7.13; N. 11.90. 



NMR(CDCl3) 6: a88(6H. t. J=7.3H2). 1 .48-1 .74{4H. m). 3.10(4H. s). 3.96(2H. s). 4.10(1H, m), 6.94(1H s) 
7.19-7.33(5H.m). 9.06(1 H.s). \ • /• 

(B-6-d) 1 -Cyclohexyl-3-hydroxy-4-(6-phenethylpyrimidne-4-yl)-1 ,5-dihydropyrrole-2-one 
Melting point 248-250»C 



Elementary analysis as CggHasNgOg 0.1 H2O 


Calcd. (%) 
Found (%) 


0.72.34; H. 6,95; N. 11.50. 
G. 72.28; H.6.92; N. 11.55. 



NMR(CDCl3) 5: 1.41-1.51(4H, m), 1.71-1. 88(6H, m).3.10(4H. s). 4.07(2H. s). 4.15(1H. m). 6.92{1H. s). 7.18-7.32 
(5H. m). 9.03(1 H. s). 

(B-6-e) 1 -Hydroxy-4-(6-phenethyIpyrimidine-4-yl)-1 -phenyl-1 .5-dihydropyrrole-2-one 
Melting point:253-255''C 



Elementary analysis as CgaH^gNaOgO.I HoO 



Calcd. (%) 1 C. 73.56; H. 5.39; N. 11 .70. 
Found (%) I C. 73.37; H, 5.16; N. 11 .65. 



NMR(CDCl3) 6: 3.1 3(4H. s). 4.56(2H. s). 6.98(1 H. S). 7.1 8-7.33(6H, m). 7.44(2H. t. J=7.6Hz). 7.81 (2H. d. J=7.6Hz) 
9.08(1 H,s). ' 

(B-6-f) 1-Teft-butyl-3-hydroxy-4-{6-phenethylpyrimidine-4-yl)-1.5-dihydropyrrGle-2-one 
Melting point:199-200**C 



Elementary analysis as C2oH23N302 


Calcd. (%) 
Found (%) 


C. 71.19; H.6.87; N. 12.45. 
C, 70.84; H,6.81; N. 12.30. 



NMR(CDCl3) 6: 1.53(9H. s). 3.09(4H. s). 4.16{2H. s), 7.03(1 H. s). 7.19-7.32(5H. m), 9.03(1H. s), 
(B-6-g) 1 -Tert-butoxy-3-hydroxy-4-(6-phenethylpyrimidine-4-yl)-1 .5-dihydropyn'ole-2-one 
Melting point230-232**C 



Elementary analysis as C2oH23N302 0.1 HgO 


CakxJ. (%) 
Found {%) 


C. 67.62; H,6.58; N, 11.83. 
C, 67.51; H,6.42; N. 11.83. 



NMR(CDCl3) 5: 1.39(9H. s). 3.10(4H. s). 4.27(2H. s). 6.76(1 H. s). 7.17-7.32(5H. m). 9.02(1H, s). 
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Compound B-9 

4-[5-(4-RuorobenzylH1 ,3,4]oxarfiazole-2-yll-3-hydroxy-1 Hsopropy^l .S^Jihydropy rrole-2-one 
[0305] 

V- V 

O . OMe H o OMe 

{A-4) (B-T) 





(B-7) To a THF(IOml) solution of 4-hydroxy-1-isopropyl-5-oxo-2.5-dihydro-1H-pyrrole-3-carboxylic acid A-4 
(995mg, 5mmol), (4-fluorophenyI) acetic acid hydrazide (924mg, 5.5mmol), 1 -hydroxybenzotria20le(67mg. 
O.Smmol) and 1-ethyl-3-(3-dimethytaminopropyOcarbodiimide(931 mg, 6mmol) were added, then the reaction mix- 
ture was stirred for 2 hours. The reaction was stopped with water, which was extracted with ethyl acetate. The 
extract was washed, dried and evaporated under reduced pressure. The residue was purified with silica gel column 
chromatography(n-hexane:ethyl acetate=1 :4-0:1 ) to give 1-isopropyl-4-methoxy-5-oxo-2,5-dihydro-1H-pyrrole- 
3-carlx)xylic acid N*-[2-(4-fluorophenyl)acetyl]hydra2ide(1.46g. yield:84%). 
Melting point: 157-158*0 

NMRCCDCIg) 6: 1 .21 {6H. d, J=6.9H2). 3.63{2H. s). 3.94{2H. s). 4.36-4.45(4H, m), 7.00-7.08(2H, m). 7.26-7.32(2H, 
m). 8.38(1 H, s), 9.26(1 H, s). 

(B-8) To a methylene chloride(3ml) solution of triphenylphosphine (629mg, 2.4mmol), bromine(2.4mmol,1M meth- 
ylene chloride solution) was added dropwise under ice cooling, then the reaction mixture was stirred at room 
temperature for 30 minutes, to which triethylamine(506mg. 5mmol) and the above-mentioned compound 8-7 
(699mg, 2mmol) were added at room temperature, successively. The reaction mixture was warmed, then the re- 
action was stopped with water, which was extracted with chloroform. The extract was washed, dried and evaporated 
under reduced pressure. The residue was purified with silica gel column chromatography(n-hexane:ethyl ace- 
tate=1 :1 -1 :3) to give 4-[5-{4-fluorobenzyl)-[1 .3.4loxadia2ole-2-ytl-1-isopropyl-3-methoxy-1 ,5-dihydropyrrole- 
2-one(595mg, yield :90%). 

NMR(CDCl3) &: 1 .24(6H, d. J=8.7H2). 4.16(2H, s). 4.22(2H, s). 4.30(3H, s), 4.46(1 H, qq. J=6.7H2), 7.00-7.08(2H, 
m), 7.27-7.34(2H, m). 

(B-9) To an acetonitrile solution(5ml) of the above-mentioned compound B-8(550mg, 1 .66mmol), sodium iodide 
(1 .99g, 1 3.3m mol) was added, to which was added chlorotrimethylsilane{1 .44g, 1 3.3m mol) under ice cooling. The 
reaction mixture was stirred at 50**C for 2 hours, to which were added water and 10% sodium sulfite aqueous 
solutJon(2ml), successively. The precipitated crystal was washed with water and ethyl acetate, successively, then 
dried under reduced pressure to give 4-[5-(4-f luorobenzyl)-[1 ,3,4]oxadia2oIe-2-yl]-3-hydroxy-1 -isopropyl-1 ,5-dihy- 
dropyrrole-2-one(441mg, yield:84%). 
Melting point: 204-206°C 



Elementary analysis as C^e^'^ie^sOa 



Calcd. (%) j C, 60.56; H, 5.08; N, 13.24; F, 5.99. 
Found (%) I C, 60.43; H, 4.93; N, 13.14; F, 5.93. 



NMR{CDCl3) 5: 1 .28(6H, d, J=6.7H2). 4.22(2H, s), 4.24(2H, s). 4,50(1 H. qq, J=6.7H2), 6.99-7.07(2H, m), 7.26-7.34 
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(2H. m). 
Compound B-12 

4-(6-Ben2yloxypy rimidine-4-yl)-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
[0306] 




(B-1 0) To a dimethylformamide(5ml) solution of sodium hydride(1 92mg. 8mmol), a dimelhylformamide(3ml) solu- 
tion of benzyl alcohol was added for 30 minutes, to which was added for 1 0 minutes 4-chloro-6-methylpyrimidine 
(1 .03g. Smmol) which was synthesized according to the method of the reference(WO01/17968). The reaction was 
quenched by adding ammonium chloride aqueous solution, then the reaction mixture was extracted with diethyl 
ether. The extract was washed, dried and evaporated under reduced pressure. The residue was purified with silica 
gel column chromatography(n-hexane:ethyl acetate=3:1 -2:1 ) to give 4-ben2yloxy-6-methylpyrimidine(1 .49g, yield: 
93%). 

NMR(CDCl3) 5: 2.45(3H. s), 5.42(2H. s). 6.64(1 H. s), 7.36-7.43(5H, m). a69(1H. s). 

(B-11) To a tetrahydrofuran(IOml) solution of the above-mentioned compound B-1 0(601 mg. 3mmol), oxalic acid 
diethyl(2.2g, 1 Smmol) and potassium tert-butoxide(672mg, 6mmol) were added at 60*0 for 30 minutes, succes- 
sively. The reaction was quenched by adding ammonium chloride aqueous solution, then extracted with ethyl 
acetate. The extract was washed, dried and evaporated under reduced pressure. The precipitated crystal was 
washed with n-hexane. then dried under reduced pressure to give 3-(6-ben2yloxypyrimidine-4-yl)-.2-hydroxyacrylic 
acid ethyl ester(694mg, yield:77%). 
Melting point: 136-1 37»C 

NMR(CDCl3) 5: 1.39(3H. t. J=7.2H2). 4.36(2H. q. J=7.2Hz), 5.46(2H, s). 6.42(1 H, s). 6.57(1 H. s). 7.35-7 46(5H 
m), 8.69(1 H.s). 

(B-12) To a dioxane(1 ml) solution of the above-mentioned compound B-11(100mg, 0.33mmol), paraformaldehyde 
{50mg, 1 .65mmol) and methylamine(0.66mmoL 30%ethanolsolution} were added at room temperature for 1 hour, 
successively. The reaction was quenched by adding ammonium chloride aqueous solution, then the reaction mix- 
ture was extracted with ethyl acetate. The extract was washed, dried and evaporated under reduced pressure. 
The predpitated crystal was washed with diethyl ether, then dried under reduced pressure to give 4-(6-benzyloxypy- 
rimidine-4-yl)-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one(83mg, yield:85%). 
Melting point203-204<'C 



Elementary analysis as CisHisNgOg 0.1 HgO 


Calcd. (%) 


C. 64.25; H,5.12; N, 14.05. 
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(continued) 




Elementary analysis as C^fi'^is'^sOa 


0.1 HgO 


Found (%) 1 C, 64.09; H, 4.94; 


N, 13.99. 



NMRCCDCy 6 ; 1.15(3H. s). 4.07(2H, s). 5.47{2H, s), 6.47(1 H. s), 7.30-7.48(5H, m). 8.72(1 H. s). 

[0307] The following compounds were synthesized by the above-mentioned method. 

(B-1 2-a) 4-(6-Benzyloxypyrimidine-4-yl)-3-hydroxy-1 -isopropyl-1 ,5-dthydropyrrole-2-one 
Melting point:177-178°C 



Elementary analysis as CigH^gNsOs 0.1 H2O 


Calcd. (%) 
Found (%) 

■ 


C. 66.08; H.5.92; N, 12.84. 
C. 65.99; H.5.80; N. 12.68. 



NMR{CDCl3) 5 : 1.26(6H, d, J=6.7H2). 4.04(2H. s). 4.56(1 H, sept), 5.47(2H, s), 6.55(1 H, s). 7.30-7.47(5H, m), 
8.72(1 H, s). 

(B-1 2-b) 4-[6-(4-Fluoroben2yloxy)pyrimidine-4-yl]-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
H-NMR(CDCl3)5 : 3.15(s,3H), 4.08(s.2H), 5.43(S^H), 6.47(d.1H, J=1.2Hz), 7.05-7.1 5(m. 2H). 7.40-7.50(m,2H). 

8.71(d. 1H.J=1.2H2). 
Melting point;232-234''C 



Elementary analysis as C^6'~*14'^303F 



Calcd. (%) 


C: 60.95 


H:4.48N: 


13.33 


F: 6.03 


Found (%) 


C: 60.89 


H:4.36N: 


13.27 


F: 6.14 



(B-12-C) 4-[6-(4-Fluoroben2yloxy)pyrim]dine-4-yI]-3-hydroxy-1-isopropy(-1,5-dihydropyrrole-2-one 
H-NMR(CDCl3)6: 1 .26(d.6H.J=6.9H2), 4.05(s.2H), 4.55(m, 1H). 5.43(s.2H), 6.50(d. 1H. J=:1.2H2), 7.05-7.1 5(m. 
2H). 7.40-7.50(m.2H). 8.71 (d, 1H. J=1.2Hz). 
Melting point: 19rC 



Elementary analysis as CieHigNaOgF-O.SHgO 



Calcd. (%) 


C:61.99 


H:5-38 


N: 12.05 


F: 5.45 


Found (%) 


C: 61.87 


H:5.11 


N: 12.05 


F; 5.35 



(B-1 2-d) 4-[6-(2-Fluoroben2yloxy)pyrimldme-4-yl]-3-hydroxy-1 -methyl-1 .5-dihydropyrrole-2-one 
H-NMR(CDCl3)5: 3.1 5(s.3H). 4.07(s,2H). 5.53(s^H). 6.48(dJ H. J=1 .2H2), 7.1 0-7.20(m, 2H). 7.34(m.1 H). 7.48(m, 
1H). 8.72(d. 1H, J=1.2H2). 
Melting point:215-217'>G 



Elementary analysis as C^eH^4N3O3F*0.3H2O 



Calod. (%) 


C: 59.92 


H: 4.59 


N: 13.10 


F: 5.92 


Found (%) 


C: 60.10 


H: 4.51 


N: 13.05 


F: 5.64 



(B-12-e) 4-(6-(2-Fluoroben2yloxy)pyrimidine-4-y[]-3-hydroxy-1 -isopropyl-l .5-dihydropyrroIe-2-one 
H-NMR(CDCl3)5: 1 .26(d.6H.J=6.9H2). 4.06(s.2H), 4.55(m.1H). 5.54(s,2H), 6.63(d.1H, J=1.2H2), 7.05-7.20(m. 
2H). 7.35(m,1 H). 7.48(m,1H). 8.72(d, 1H. J=1.2H2). 
MelUng pointil 70-1 71 °C 



Elementary analysis as C1BH18N3O3F 



Calod. (%) 


C: 62.97 


H: 5.28 


N: 12.24 


F:5.53 


Found (%) 


C: 62.94 


H: 5.33 


N: 12.21 


F: 5.31 
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(B-1 2-f) 3-Hydroxy-4-{6-(3-lsopropylben2yloxy)pyrimidine-4-yl]-1 -methyH ,5-dihydropyrrole-2-one 
H-NMR{CDCl3)6 : 1 .27{d.6H.J=:6.6H2), 2.93{m,1H), 3.15(s.3H). 4.08(s.2H), 5.45(s.2H), 6.48(d.1H, J=1.2Hz), 
7.20-7.36(m, 4H), 8.73{d. IH. J=1.2H2). 
Melting point: 149-15(y'C 



Elementary analysis as C^gH2tN303 


Calcd. (%) 
Found (%) 


C: 67.24 
C: 67.17 


H: 6.24 
H:6.08 


N: 12.38 
N: 12.38 



(B-12-g) 3-Hydroxy-4^6-(3-isopropylbenzyloxy)pyrimid»ne-4-yq-1-isopropyl-1,5KJihydropyrrol^^ 
H-NMR(CDCl3)5:1 .26(d.6H.J=6.6Hz). 1 .27(d.6H.J=6.9H2), ^93{m.1 H), 4.05(s,3H). 4.56(m,1 H). 5.45(s.2H). 6.58 
(d.1 H. J=:1 ,2Hz). 7.20-7.36(m, 4H), 8.73{d. 1 H, J=1 .2H2). 
Melting point:19rC 



Elementary analysis as C2iH25N303 


Calcd. (%) 
Found (%) 


0:68.64 
0:68.63 


H:6.86 
H:6.64 


N: 11.44 

N: 11.38 



(B-1 2-h) 1 -Ethyl-4-[6-{4-fluoroben2yloxy)pyrimidine-4-yl]-3-hydroxy-1 ,5<Jihydropyrrole-2-one 
H-NMR(ODOl3)6: 1 .24(t,3H,J=7.2H2). 3.61 {q.2H.J=7.2H). 4.1 0(s,2H). 5.43(s.2H), 6.57(d.1 H. J=:1 .2H2), 7.05-7.1 1 
(m. 2H). 7.40-7.46(m,2H), 8.70{d. 1H, J=1.2H2). 
Melting point:171-173*»C 



Elementary analysis as C,7H,6N303F 



Calcd. (%) 


C: 62.00 


H:4.90 


N: 12.76 


F: 5.77 


Found (%) 


C:61.97 


H:4.83 


N: 12.69 


F: 5.77 



{B-1 2-i) 4-[6-(4-Fluorobenzyloxy)pyrimidine-4-yl]-3-hydroxy-1 -propyl-1 .5-dihydropyrrole-2-one 
H-NMR(CD0l3) 5: 0.95{t.3H,J=7.5H2). 1.65(m.2H). 3.51 (t,2H,J=7.5H). 4.08(s.2H), 5.43(s;2H), 6.52(d.1H, 
J=1 .2H2). 7.05-7.11 (m. 2H). 7.40-7.45(m^H). 8.71 (d, 1 H, J=1 .2H2). 
Melting point:1 59-1 60*0 



Elementary analysis as C^g'^is'^aOaF 



Calcd. (%) 
Found (%) 



0: 62.97 


H: 5.28 


N: 12.24 


F: 5.53 


C: 63.00 


H: 5.24 


N: 12.21 


F:5.65 



(B-1 2-j) 4-[6-(4-FluorGben2yloxy)pyrimidine-4-yl]-3-hydroxy-1 -(2-hydroxyethyl)-1 ,5-dihydropyrrole-2-one 
H-NMR(DMSO-d6)5 : 3.50(m,2H). 3.59(m,2H), 4.29(s^H), 4.85(bs^H), 5.42(s^H), 7.19-7.28(m. 3H). 7.50-7.58 
(m,2H), 8.75(m, IH). 
Melting point:178-180°C 



Elementary analysis as Ci7H^6N304F 



Calcd. (%) 
Found (%) 



0:59.13 


H: 4.67 


N: 12.17 


F:5.50 


C: 59.07 


H: 4.64 


N: 12.07 


F: 5.55 



(B-1 2-k) 4-[6-(4-Fluoroben2yloxy)pyrimidine-4-ylI-3-hydroxy-1 -(2-methoxyethyl)-1 .5-dihydropyrrole-2-one 
H-MMR(0DCl3)5: 3.35(s.3H). 3.59(t.2H.J=4.8H2), 3.72(t,2H,J=4.8H2), 4.23(S.2H), 5.43(s^H). 6.48(d,1H. 
J=1 .2H2), 7.05-7.11 (m. 2H), 7.40-7.46(m,2H), 8.71 (d, 1 H. J=1.2H2). 
Melting point: 153-154^*0 



Elementary analysis as C18H1QN3O4F 


Calcd. (%) 


0:60.16 


H: 5.05 


N: 11.69 1 F:5.29 
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(continued) 



Elementary analysis as CyQH^Jt4^0JF 



Found (%) 



C: 60.17 



H: 5.01 



N: 11.64 



F: 5.37 



(B-12-1) 

4-[6-{4-Fl uo rot)en2yloxy)pyri midi ne-4-yI]-3-hydroxy-1 ,5-di hydropy rro le-2-one 

H-NMR(DMS0-d6) 5 : 4.11(s^H), 5.42(s,2H), 7.18-7.28(m, 3H). 7.5G-7.56(m, 2H), 8.73(s,1H), 8.76(m, 1H). 
Melb'ng point:1 94-1 96^0 



Elementary analysis as C^^HyJ^^OjF 



Calod. (%) 


C: 59.80 


H: 4.01 


N: 13.95 


F: 6.31 


Found (%) 


C: 59.53 


H:4.00 


N: 13.83 


F: 6.21 



(B-1 2-m) 4-[6-{4-Fluorol)en2yloxy)pyrimldine-4-yl]-3-hydroxy-1 -(4*methoxyt)enzyl)-1 ,5-dihydropyrrole-2-one 
H-NMR(CDCl3)5: 3.80{s.3H). 3.91 (s.2H), 4.66(s.2H), 5.40(s.2H), 6.38(d.1H. J=1.2Hz). 6.87 and 7.20(ABq. 
2Hx2.J=8.4H2), 7.02-7.09(m. 2H). 7.37-7.41 (m,2H). 8.69(d, 1 H, J=:1 .2H2). 
Melting point:227-228°C 



Elementary analysis as C23H2oN304F>0.1 H2O 



Calcd. (%) 


C: 65.27 


H: 4.81 


N: 9.93 


F: 4.49 


Found (%) 


C: 65.06 


H: 4.52 


N: 9.94 


F: 4.43 



(B-l 2-n) 1 -Allyl-4-[6-{4-fluorobenzyloxy)pyrimidine-4-yl]-3-hydroxy-1 .5-dihydropyrrole-2-one 
H-NIVIR(CDCl3)6 : 4.05(s,2H). 4.16(m.2H), 5.20-5.23(m.1 H), 5.26(m,1 H), 5.43(s.2H). 5.75-5.90(m.1 H). 6.48(d.1 H. 
J=1.2Hz), 7.04^7.1 0(m, 2H), 7.37-7.44(m,2H). 8.71 (d. 1H, J=1.2H2). 
Melting pointil 67-1 68°C 



Elementary analysis as C^e^ie'^a^^ 



Calcxl. (%) 


C: 63.34 


H: 4.72 


N: 12.31 


F: 5.57 


Found (%) 


C: 63.43 


H: 4.59 


N: 12.37 


F: 5.62 



(B-1 2-0) 

3-Hydroxy-4-[6-(2-isopropylben2yloxy)-pyrimidine-4-yll-l-methyl-1,5-dihydropyrroIe-2-one 
Melting point :240-24rC 



Elementary analysis as CigH2iN303 

Calcd. (%) I C, 67.24; H. 6.24; N. 12.38. 
Found (%) 1 C. 67.03; H. 6.07; N. 12,31. 



NMR(CDCl3) 5:1.28(6H, d. J=6.7H2), 3.15(3H, s). 3.22(1H, m), 4.08(2H, s), 5.52(2H. s), 6.42(1H, s), 7.19-7.23 
(1H, m), 7.37-7.42(3H, m), 8.73(1 H. s). 
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Compound B-14 

4^6-[2-(4-^uorophenyl)elhy^pyrimldlne-4-yl}-3-hydroxy-1 -methyl-1 ,5KJih^ 
[03081 




(B-13) (B.14) 



(B-13) According to the method of the reference (WO01/17968). 3H6-[2-(4-fluorophenyl)ethyllpyrimidine-4-yl}. 
2-hydroxyacryfic acid ethyl ester was synthesized. Melting point: 139-141**C 

NMR(CDCl3) 5: 1.39(3H. t. J=7.3H2). 3.04{4H. s). 4.37(2H, q. J=7,3H2). 6.39(1 H, s). 6.86(1 H. s), 6.93-6.99{2H. 
m). 7.1 0-7.1 8(2H, m), 8.95(1 H. s). 

(B-14) To a dioxane(2ml) solution of the above-mentioned compound 8-1 3(1 OOmg, 0.33mmol). paraformaldehyde 
(20mg, 0.66mmol) and methylamine(0.66mmol. 30% ethanol solution) were added, successively at room temper- 
ature for 2 hours. The reaction was quenched with ammonium chloride aqueous solution, then the reaction mixture 
was extracted with ethyl acetate. The extract was washed, dried and evaporated under reduced pressure. The 
predpitated crystal was washed with methyl alcohol and dried under reduced pressure to give 4-{6-[2-(4-fluoroph- 
enyl)ethyllpyrimidine-4-yl}-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one(72mg, yield:72%). 
Melting point :225-228<>C 



Elementary analysis as CiyH^B'^NaOg 

Calcd. (%) i C. 65.17; H, 5.15; N. 13.41 ; F. 6.06. 
Found (%) I C. 65.03; H, 5.31 ; N, 13.37; F, 5.93. 



NMR(CDCl3) 5 : 3.06(3H. s). 3.16(2H, s), 4.08(2H. s), 6.78(1 H. s). 6.94-7.00(2H. m). 7.10-7.1 5(2H. m). 9.01 (1H. 
d, J=1 .2H2). 

[0309] The following compound was synthesized by the above-mentioned method. 

(B-14-a)4-{6-[2-(4-Fluorophenyl)ethylIpyrimidine-4-yl}-3-hydroxy-1-isopropyl-1,5-dlhydropyn^^ 
Melting point :225-228**C 



Elementary analysis as C19H20FN3O2 


Calcd. (%) 
Found (%) 


C, 66.85; H.5.91; N. 12.31; F. 5.57. 
C. 66.61; H, 6.10; N, 12.25; F.5.43. 



NMR(CDCl3) 5: 1.28(6H. d, J=6.7Hz). 3.06(4H, s). 4.05(2H, s). 4.57(1 H. sept). 6.89(1 H, d. J=1.2H2). 6.91^.99 
(2H, m), 7.00-7.1 6(2H, m). 9.02(1 H. d. H=1.2Hz). 
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Compound 16 

4^6-[1-(4-nuoroben2yl)-2-(4-fluorophenyl)ethyl]pyrimidine-4-y!}-3-hydr^^ 
[0310] 




(B-15) According to the method of the reference (WO01/17968). 3^6^^(4-fluoroben2yl)-2-(4-fluorophenyOethyll 

pyrimidine-4-yl}-2-hydrQxyacrylic add ethyl ester was synthesized. 
Melting point: 132-13^0 

NMR(CDCl3) 5: 1.36(3H, t. J=7.0H2), 2.95-3.1 5(5H. m). 4.33{2H. q. J=7.0Hz). 6.22(1 H. s), 6.42(1 H. d. J=1.4Hz). 
6.85-7.00(8H, m), 8.97(1 H. s). 

(B-1 6) To a dioxane(2ml) solution of the above-mentioned compound B-1 5(1 OOmg, 0.24mmol), paraformaldehyde 
(14mg. 0.48mmol) and methylamine(0.48mmol. 30% ethanol solution) were added successively at room temper- 
ature for 2 hours. The reaction was quenched with ammonium chloride aqueous solution, then the reaction mixture 
was extracted with ethyl acetate. The extract was washed, dried and evaporated under reduced pressure. The 
predpitated crystal was washed with diethyl ether, which was dried to give 4-{6-[1 -(4-f luorobenzyl)-2-(4-fluoroph- 
enyl)ethyl]pyrimidine-4-yl}-3-hydroxy-1 -methyM ,5-dihydropyrrole-2-one(60mg, yield:59%). 
Melting point:162-164X 



Elementary analysis as C24H21F2N3O2 O.2H2O 


Calcd. (%) 
Found (%) 


C. 67.82; H, 5.07; N, 9.89; F. 8.94. 
C. 67.82; H,5.09; N, 9.87; F, 8.79. 



NMR(CDCl3) 5 : 2.99-3.1 5(8H. m). 3.89(2H. s), 6.28(1 H. s). 6.85-6.99(8H. m). 9.04(1 H. s). 
[0311] The following compound was synthesized by the above-mentioned method. 

(B-1 6-a) 446-[1 .(4-Ruorobenzyl)-2-(4-f!uorophenyI)ethyllpyrimidine-4-yl}-3-hydroxy-1 HSopropyl-1 ,5^1ihydropyr- 
role-2-one 

Melting point:181-183°C 



Elementary analysis as C26H25F2N3O2 


Calcd. (%): 
Found (%): 


C, 69.47; H.5.61; N.9.35; F,8.45. 
C, 69.49; H, 5.65; N. 9.32; F, 8.32. 



NMR(CDCl3) 6: 1.23(6H. d, J=6.7Hz). 3.00-3.20(5H. m), 3.87(2H. s). 4.53(1 H. sept). 6.42(1 H. s). 6.86-7.00(8H. 
m). 9,05(1 H. s). 
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Compound B-19 



3-Hydroxy-1 -methyM-(6-phenoxypyrimidine-4-yl)-1 .5-dihydropyrrole-2-one 



[0312] 



CI 




II 




II 



(B-17) 



N^N OH 

(B-18) 



COOEt 



N^N OH 



(B-18) 



'S^Hm^^XVa^^^^f'^JJlT'^ f ^^"^ ^-"^W'y'-e-Phenoxypyrimidine was synthesized. 

m 1 'I • ' ^-.^^^^ ^"^"^-^ ^-^S-^-ai (1 H. m). 7.42-7.47(2H. m). 8.68(1 H. s). 

(Ts:?ii7:;9S^^^^^^^ 

(B-19) According to the synthetic method of (B-12), 3-hydroxy-1-methyl-4-(6-phenoxy pyrimldine-»-yl)-1 SKJihy- 
dropyrrole-2-one was synthesized from the above-mentioned compound (B-1 8) « yin ,>ainy 

Melting point235-236'C 



Elementary analysis as CigHigNgOa CSHjO 



Gated. (%) I 0.6^41: H,4.75; N. 14.56. 
Found (%) i C. 62.48; H.4.41; N. 14.49. 



jTote?"**^ * ' ^-39(1 ^- OHZ). 7.44-7.49(2H. m). 8.67(1 H. 
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Compound B-22 

N-[6'(4-Hydroxy- 1 -methyl-5-oxo-2,5^ihydro-1 H-pyrrole-3*yl)pyrimidlne-4-y l]*benzenes^ 
[0313] 




(&-21) (B-22) 



(B-20) To a DMSO(2ml) solution of 4-chloro-6-methylpyrimidine(1 28mg. 1 mmol) which was synthesized according 
to the method of the reference {WO01/17968), benzenesulfoneamide(236mg, 1.5mmol) and potassium cartx)nate 
(207mg. 1 .5mmol) were added, successively. The reaction mixture was heated at 120°C for 3 hours. The reaction 
was quenched with ammonium chloride aqueous solution, then the reaction mixture was extracted with chloroform. 
The extract was dried and evaporated under reduced pressure. The precipitated crystal was washed with ethyl 
acetate and diethyl ether, successively, which was dried to give N-(6-methylpyrimidine-4-yi)benzenesutfaneamide 
(151mg.yield:61%). 
Melting point:188-189**C 

NMRCCDCy 6 : 2.46{3H, s). 7.11(1H, s),7.45-7.63(3H. m). 7.92-7.95(2H. m). 8.71(1H, s). 

(B-21) According to the synthetic method of (B-11), 3-(6-benzenesulfonylaminopyrimidine-4-yl)-2*hydroxyacrylic 

acid ethyl ester was synthesized from the above-mentioned compound (B-20). 

Melting point: 205-208"C 

NMRCCDCy 6: 1 .40(3H. t. J=7.0H2). 4.37(2H, q, J=7.0Hz), 6.44(1 H, s). 7.08(1 H, s). 7.52-7.67(3H, m), 7.93-8.00 
(2H, m), 8.84(1 H, s), 1 0.82(1 H, bs), 13.81(1H. bs), 8.69(1 s). 

(B-22) According to the synthetic method of (B-12), N-[6-(4-hydroxy-1-methyl-5-oxo-2,5-dihydro-1H-pyn'ole-3-yl)- 
pyrimidine-4-yl]-benzenesulfoneamide was synthesized from the above-mentioned compound (B-21 ). 
Melting point:>300<'C 



Elementary analysis as C^5Hi4N404S O.9H2O 


Calcd. (%) 
Found (%) 


C, 49.69; H.4.39; N. 15.45; S,8.84. 
C. 49.67; H. 4.1 7; N. 1 5.32; S, 8.82. 



NMR{DMSO-d6) 5: 3.00(3H. s), 4.12(2H, s), 7.54.7.65(3H. m), 7.69(1 H, s). 7.90(2H, m). 8.53(1 H, s). 

[0314] The following compound was synthesized by the above-mentioned method. 

(B-22-a) N-[6-(4-Hydroxy-1-isopropyl-5-oxo-2,5-dihydro-1H-pyrrole-3-yl)pyrimidine-4-yl]benzenesulfoneamide 
Melting point :255-260°C 



Elementary analysis as 7^^18^404^ O.5H2O 

Calcd. (%) I C, 53.25; H, 4.99; N. 14.61; S. 8.36. 
Found (%) I C. 53.55; H, 4.72; N, 1 4.61 ; S. 8.09. 



NMR(DMSO-d6) -1 8(6H,d, J=6.7H2). 4.05(2H. s). 4.25(1 H, m), 7.52-7.62(4H, m). 7.89-7.92(2H. m). 8.48(1 H, s). 
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Compound B-25 

3-Hydroxy-1-methyl-4-(5-phenoxypyridine-2-yl)-1 ,&<tihydropyrrole-2-one 
[0315] 




(B-24) (B-25) 



(B-23) According to the method of the reference (J. Am. Chem. Soc. 1 997.1 1 9(43),1 0539-1 0540). 2-methyl-5-phe- 
noxypyridine was synthesized using 6-methylpyridine-3-ol and lodobenzene. 

NMR(CDCl3) 5 : 2.54(3H. s). 6.67-7.01 (2H, m). 7.09-7.15(2H. m). 7.21 -7.24(1 H. m), 7.31-7.38{2H. m), 8.30(1H. 
d. J=2.7H2). 

The following compound was synthesized by the above-mentioned method. 
5-(4-Fluorophenoxy)-2-methylpyricline 

NMR(CDCl3) 6: 2.54(3H. s). 6.94-7.07(4H. m), 7.11(1H. d. J=8.4Hz). 7.18(1H. dd. J=2.8. 5.6Hz). 8.26(1H. d. 
J=2.8Hz). 

(B-24) Accordi ng to the method of the reference (WO01 /1 7968), 2-hydroxy-3-(5-phenoxy pyridine-2-yl)acrylic add 
ethyl ester was synthesized using the above-mentioned compound B-23. 
Melting point: 73-75*0 

NMR(CDCl3) 6: 1.39(3H. t. J=7.0Hz). 4.36(2H, q, J=7.0Hz). 6.58(1 H. s). 7.04-7.08(2H, m). 7.17-7.22(2H. m). 
7.35-7.43(3H. m), 8.24(1 H, d, J=2.7Hz). 

The following compound was synthesized by the above-mentioned method. 
3-[5-(4-Fluorophenoxy)pyridine-2-yl]-2-hydroxyacryiic add ethyl ester 
Melting point.*99-101<'C 

NMR(CDCl3) 5: 1,39(3H. t. J=7.0Hz), 4.36(2H. q. J=7.0Hz), 6.58(1 H. s). 7.01 -7.1 3(4H, m), 7.21 (1H. d. J=8.9Hz). 
7.33(1 H. dd, J=2.7. 8.5Hz). 8.22(1 H. d. J=2.7Hz). 

(B-25) According to the synthetic method of (B-12), 3-hydroxy-1-methyl-4-(5-phenoxypyridine-2-yl)-1,5-dihydro- 
pyrrole-2-one was synthesized from the above-mentioned compound (B-24). 
Melting point:200-202°C 



Elementary analysis as Ci6Hi4N203 O.2H2O 

Calcd. (%) i C, 67.22; H, 5.08; N, 9.80. 
Found (%) j C. 67.22; H. 4.97; N. 9,74. 



NMR(CDCl3) 5 : 3.15(3H, s). 4.15(2H. s), 7.03-7.07(2H. m), 7.15-7.22(2H. m). 7.36-7.43(3H. m). 8.32(1H. d. 
J=2.3Hz). 

[031 6] The following compounds were synthesized by the above-mentioned method. 

(B-25-a) 3-Hydroxy-1 -isopropyl-4-(5-phenoxypyridine-2-yl)-1 .5-dihydropyrroIe-2-one 
Melting point:1 81 -183*0 
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Elementary analysis as C^s^is^a^a 0.2H2O 

Calcd. (%) I C, 68.86; H, 5.91 ; N. 8.92. 
Found (%) 1 C. 68.65; H, 5.65; N, 8.89. 



NMRCCDCy 6: 1.27{6H. d, J=6.7Hz), 4.12(2H, s), 4.57(1H. sept), 7.02-7.07(2H, m), 7.17.7.28(2H. m), 7.37-7.43 
(3H, m), 8.32(1 H. dd, J=0.6, 2.7Hz). 

(B-25-b) 4-[5-(4-Fluorophenoxy)pyridine-2-yi]-3-hydroxy-1-methyl-1,5-dihydropyrrote-2-one Melting point: 
229-230*0 



Elementary analysis as C^e^ia^'^zQa 


Calcd. (%) 
Found (%) 


C. 64.00; H.4.36; N.9.33; F. 6.33. 
C, 63.90; H, 4.27; N. 9.32; F. 6.13. 



NMR(CDCl3) 5: 3.1 5(3H. s), 4.16(2H, s), 7.01 -7.13(4H. m), 7.19(1 H. d, J=8.9H2), 7.35(1 H, dd, J=2.7, 8.5Hz), 8.30 
(1H. d, J=2.7Hz). 

(B-25-C) 4-[5-(4^Fluorophenoxy)py ridlne-2-yl]-3-hydroxy-1 Hsopropyl-1 ,5-dihydropyrroie-2-one 
Melting point:178-179**C 



Elementary analysis as C^qHi7FN203 


Calcd. (%) 
Found (%) 


C, 65.84; H, 5.22; N, 8.49; F, 5.79. 
C, 65.63; H, 5.14; N, 8.49; F, 5.58. 



NMRCCDCIa) 6 : 1.28(6H, d. J=7.0Hz). 4.12(2H, s), 4.56(1H, sept), 7.00-7.13(4H. m), 7.27(1H. d. J=8.9H2), 7.35 
(1H, dd. J=2.7. 8.8Hz). 8.30(1 H. dd. J=0,6. 2.7Hz). 

Compound B-29 

4-[5-(4-Fluorobenzyl)-pyridine-2-yl]-3-hydroxy-1-methyl-1,5-dihydropyrrole-2-one 
[0317] 




(B-2B) (B^) 



(B-26) To a methylene chloride(IOOml) solution of 5-hydroxy-2-methylpyridine(10.9g, lOOmmol) and pyridine 
(12.2ml, 150 mmol), trifluoromethanesulfonic acid anhydride(1 8.5ml, 120mmol) was added dropwise under ice 
cooling, then the reaction mixture was stirred for 1 .5 hours, to which were added methyl alcohol(2ml) and saturated 
sodium hydrogen cartx)nate aqueous solution(1 50mt), successively Then the reaction mixture was extracted with 
methylene chloride. The extract was washed, dried and evaporated under reduced pressure. The residue was 
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purified with siOca gel column chromatography(n-hexane:ethyl aoetate=9:1-4:1) to give 2-methyl-5-(trif»uorometh- 
anesulfonyloxy)pyridine(23.0g, yield:95%). 

(B-27) To a tetrahydrofuran(130ml) solution of the atx)ve-mentioned compound B-26{10.4g, 43.2 mmol), 4-fluor- 
otienzylzinc bromide In tetrahydrofuran (65 mmol) synthesized according to the method of the reference(J. Org. 
Chem., 1994, 59, p2671) and tetrakis(triphenylphosphine)palladium(2.4g) were added, then the reaction mixture 
was refluxed for 5 hours. The reaction mixture was evaporated under reduced pressure, to which were added 
water and ethyl acetate, then insoluble product was filtered with cefite. The filtrate was extracted with ethyl acetate, 
then washed with water. The ethyl acetate solution was extracted with 1 N hydrochloric add, then the hydrochloric 
acid extract was alkalized with 2N sodium hydroxide aqueous solution. The alkali solution was extracted with ethyl 
acetate, then washed, dried and evaporated. The residue was purified with silica gel column chromatography(n- 
hexanerethyl acetate=2:1) to give 5-(4-fluoroben2yl)-2-methylpyridine(5.42g, yield:62%). 

NMR(CDCy 82.53 (3H, s), 3.91 (2H. s), 6.96 (2H, t nke, J=8.7Hz), 7.06-7.15 (3H, m), 7.34 (1H. dd. J=8.1Hz. 
1 .5H2), 7.36 (1 H, d, J=1 .5Hz). 

(B-28) To a tetrahydrofuran(30ml) solution of the above-mentioned compound B-27{2.88g. 14.3 mmol). n-butyl- 
lithium solutJon(15.7mmol) was added dropwise at -78*»C, and oxalic acid diethyl(6.27g, 42.9mmol) was added 
thereto, then the reaction mixture was stirred for 30 minutes, then stirred at O^C for 30 minutes. The reaction was 
quenched with ammonium chloride aqueous solution, extracted with ethyl acetate. The extract was washed, dried 
and evaporated under reduced pressure. The precipitated crystal was washed with n-hexane. which was dried to 
give 3-[5-(4-fluorobenzyl)pyridine-2-yl]-2-hydroxyacryIic acid ethyl ester(2.72g, yield:63%). 
Melting point: 94-96°C 



Elementary analysis as 7H16FNO3 

Calcd.(%) I C. 67.76; H, 5.35; N,4.65; F,6.31. 
Found (%) I C, 67.83; H, 5.21; N, 4.63; F, 6.13. 



NMR(CDCl3) 6 : 1 .39(3H. t, J=7.1 Hz). 3.96(2H. s). 4.36(2H. q, J=7. 1 Hz), 6.56(1 H. s), 6.98-7.04(2H, m), 7.1 1 -7.1 8 
(3H. m), 7.51 (1 H, dd. J=2.0, 8.3Hz), 8.29(1 H, d. J=2.0Hz). 

(B-29) To a dioxane (7.5ml) solution of the above-mentioned compound B-28 (1 51 mg, O.SOmmol) , paraformalde- 
hyde {40mg, I.Ommol) and methylamine (I.Ommol. 40%methyl alcohol solution) were added.successively. then 
the reaction mixture was stirred at room temperature for 2 hours. The solvent was evaporated in vaccum and an 
ammonium chloride aqueous solution, water and chloroform were added thereto, followed by filtration. The filtrate 
was washed, dried and evaporated in vaccum. The precipitated crystal was recrystallized from 2-propyl alcohol 

and dried in vaccum to give 4-[5-(4-fluorobenzyl)-pyridine2-yl]-3-hydroxy-l-methyl-1,5-dihydropyrrole-2-one 
(55mg. yield : 37%) . 

Melting point: 204-206<'C 



Elementary analysis as C^7Hi5FN202 


Calcd. (%) 
Found (%) 


C. 68.45; H.5.07; N.9.39; F, 6.37. 
C, 68.14; H,5.14; N,9.09; F,6.00. 



NMRCCDCy 6: 3.14(3H. s). 3.97(2H. s). 4.12(2H. s). 6.98-7.16(5H. m). 7.53(1H. dd. J=2.1, 8.2Hz), 8.37(1H. d. 
J=1 .5Hz). 



[0318] The following compounds were prepared as well as above. 



(B-29-a) 4-[5-(4-fluorobenzyl)-pyridine2-yl]-3-hydroxyl-isopropyl-1,5-dihydro-pyrrole-2-one Melting point* 
162-164'*C 



Elementary analysis as CigH^gFNgOg 


Calcd. (%) 
Found (%) 


C. 69.92; H.5.87; N,8.58; F.5.82. 
C. 69.77; H.5.81; N.8.57; F.5.58. 



NMR(CDa3) 6: 1.27(6H, d. J=6.7H2). 3.98(2H, s). 4.08(2H. s). 4.57(1H, sept, J=6.7Hz). 6.98-7.16(5H. m). 7.53 
(1H, dd. J=2.4. 8.2H2). 8.37-8.38 (1H, m). 

(B-29-b) 4-[5-(4-fluoroben2yl)-pyridine2-yll-3-hydroxyl-(2-hydroxyethyl)-1,5-dlhydropyrrole2-one 
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Elementary analysis as C^aH^ 7FN2O3 

Cafcxl. {%) ! C. 65.84; H. 5.22; N. 8.53; F. 5.79. 

Found (%) I C, 60.49; H, 4.89; N, 7.66; F. 5.09. 

« 



NMRCCDCy 6 : 3.70{2H. t. J=5.1 Hz), 3.90(2H, I. J=5.0H2). 3.98(2H. s). 4.27(2H. s), 6.98-7.04(3H, m), 7.11-7.1 6 
(2H. m). 7.53(1 H, dd, J=1.9, 8.9Hz), 8.37(1 H. d. J=1.9H2). (B-29-c) 4-[5-(4-fluoroben2yl)-pyridine2-yll-3-hy- 
droxyl-(2-methoxyethyl)-1,5-dihydropyrrole2-one 
Melting point: 202-204<*C 



Elementary analysis as C20H23FN2O3 

Calcd. (%) I C, 67.02; H. 6.47; N, 7.82; F. 5.30. 
Found (%) I C, 66.23; H. 5.52; N. 8.02; F. 5.33. 



NMR(CDCl3) 5: 3.35(3H, s). 3.60(2H. t. J=4.9H2). 3.73(2H. t. J=4.9H2), 3.97{2H, s). 4.26(2H, s), 6.98-7,05(3H, 
m). 7.11-7.1 5(2H. m). 7.52(1 H, dd. J=2,3. 8.1 Hz). 8.37(1 H. d. J=1.4Hz). 

(B-29-d) 4-[5-(4-f luorobenzyl)-pyridine-2-yl]-3-hydroxy-1 -(4-methoxybenzy l)-1 .5-dihydropy rrole-2-one 
Melting point : 164-1 66°C 



Elementary analysis as C24H21FN2O3 

Calcd. (%) I C, 71 .27; H, 5.23; N. 6.93; F, 4.70. 

Found (%) 1 C. 70.28; H, 5.15; N. 6.93; F. 4.38. 

t 



NMR(CDCl3) 5 : 3.79(3H, s). 3.94(2H. s). 3-96(2H, s), 4.66(2H, s). 6.85-6.89(2H. m). 6.96-7.02(3H, m). 7.08-7.13 
(2H. m), 7.20-7.25(2H, m). 7.46(1 H, dd. J=2.2, 8.0Hz). 8.34(1 H, d. J«2.3Hz). 

Compound B-34 

444-[2-(4-fluorophenyl)ethyllpyridine-2-yl}-3-hydroxy-1-methyl-1.5-dihydropyrrole-2-one 
[0319] 




<B-32) (B^) (B^j 



(B-30) To a solution of diisopropylamine (5.06g. 50mmol) in THF (20ml) , was added a n-butyllithium solution 
(50mmol) at 0*»C. After stirring for 5 minutes, a solution of 2,4-dimethylpyridine (5.35g. 50mmol) in THF (1 0ml) was 
added dropwise thereto at -78*0. The mixture was stirred at -78**C for 30 minutes, warmed to 1 0^C, and 4-fluor- 
ot)enzaWehyde (6.8g, 55mmol) was added thereto, wherby the temperature rose to 35**C, After stirring for 10 
minutes, an ammonium chloride aqueous solution was added to terminate the reaction, followed by extraction with 
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ethyl acetate. The extract was washed, dried, and evaporated under reduced pressure. The residue was purified 
with silica gel column chromatography using ethyl acetate to give 1-(4-fluorophenyl)-2-(2-methyIpyridine4-yl)eth- 
anol (6.2g. yield : 54%). 

(B-31 ) To a solutuion of the above-mentioned compound B-30 (8.1 5g, 26.6mmol) . triethylamine (4.03g. 39.9mmol), 
and dimethylaminopyridine ( 200mg, I.Gmmol) in THF (20ml) , was added dropwise acetic anhydride (4.07g, 
36mmol} under ice cooling. After stim'ng for 45 minutes, ice water was added to treminate the reaction, followed 
by extraction with ethyl acetate. The extract was washed, dried, and evaporated under reduced pressure, to give 
acetic add 1-(4-fluorophenyl)-2-(2-methylpyridine-4-yl)ethyiester (7.25g. yield : 99%). 

(B-32) To a solutuion of the above-mentioned compound 8-31 (7.25g, 26.5mmol) in ethanol (250ml). were added 
triethylamine (5.37g. 53mmol) and 1 0% palladium cartx}n (1 g) and the mixture was stin-ed under hydrogen atom- 
ospher at room temperature. After removing palladium carbon, the solvent was evaporated under reduced pressure 
and the residue was purified with silica get column chromatography (ethyl acetate) to give 4-[2-(4-ftuorophenyl) 
ethyl]-2-methylpyridine (5.23g, yield : 92%). 

NMR(CDCl3) 6 : 2.52(3H. s). 2.90-3.00(4H, m). 6.88(1 H, dd. J=5.5, 1.2H2). 6.90-7.00(3H, m), 7.04-7.14(2H, m). 
8.37(1 H. d, J=5,1H2). 

(B-33) To a solutuion of isopropylamine (1.01g, lOmmol) in THF (10ml) , was added a n-butyinthium solution 
(lOmmol) under ice-cooling. After stirring the mixture for 5 minutes, a solution of B-32 (2.1 5g. lOmmol) in THF 
(5ml) was added dropwise at -78°C, then the mixture was stirred for 20 minutes and oxalic add diethyl (5.84g. 
40mmol) was added dropwise with stirring for 45 minutes. The mixture was further stirred at room temperature for 
1 hour, then an ammonium chloride aqueous solution was added to terminate the reaction, followed by extraction 
with ethyl acetate. The extract was washed, dried, and evaporated under reduced pressure. The residue was 
purified with silica gel column chromatography (ethyl acetate) to give 3-{4-[2-(4-fluorophenyi)ethyilpyridine-2-yl)- 
2-hyclroxyacrylic add ethylester {224mg, yield : 11%). Melting point: 129-130*0 

NMR{CDCl3) 6 : 1 .39(3H, t. J=6.9H2). 2.92(4H, s). 4.36(2H, q, J=6.9), 6.48(1 H, s), 5.47(2H, s), 6.90-7.04(3H, m), 
7.04-7.1 4(2H. m). 8.25(1 H, d, J=5.1 Hz). 



Elementary analysis as C^eH^gNFOa 

Calcd. (%) 1 C. 68.56; H, 5.75; N, 4.44; F, 6.02. 

Found (%) i C, 68.85; H, 5.55; N, 4.57; F, 5.93. 

■ 4 



(B-34) To a solution of the above-mentioned compound B-33 (200mg. 0.635mmol) and 95% paraformaldehyde 
(52mg, 1 .73mmol) in dioxane (3ml) , was added a 30% methylamine ethanol solution (250^l) at room temperature 
and the mixture was stirred for 2 hours 30 minutes. An ammonium chloride aqueous solutionwas added thereto 
to terminate the reaction, which was extracted with ethyl acetate. The extract was washed, dried, and evaporated 
under reduced pressure. The predpitated crystal was washed with diethyl ether to give 4-{4-[2-(4-fluorophenyl) 
ethyl]pyridine-2-yl}-3-hydroxy-1-methyl-1,5-dihydropyrrole-2-one (108mg, yield : 55yo) . 
Melting point : 167-168''C 

NMR(CDCl3)8: 2.92(4H, s), 3.1 5(3H, s). 4.07(2H, s). 6.74(1 H, s), 6.93(1 H, dd, J=5.7, 2.1 Hz), 6.98(2H. t, J=8.4Hz), 
7.08-7.14(2H. m). 8.33(1H. d. J=6.7Hz). 



Elementary analysis as C^Q^^^y^JFOz 


Calcd. (%) 
Found (%) 


C, 69.22; H,5.49; N,8.97; F.6.08. 
C, 69.08; H, 5.39; N, 8.58; F, 6.00. 

1 „■■■■—- r 



[0320] The following compound was prepared as well as above. 

(B-34-a) 4-(4-[2-(4-f luorophenyl)ethyllpyridine-2-yl}-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point: 167-1 68*»C 

NMR(CDCl3) 5 : 1.27(6H, d, J=6.6Hz), 2.93(4H, s). 4.03(2H, s), 4.58(1 H, m), 6.82(1 H, s). 6.93(1 H, dd, J=6.0. 
1.5Hz), 6.98(2H. t. J=8.7Hz), 7.05-7.14(2H, m), 8.35(1 H. d. J=6.0H2). 



Elementary analysis as C20H21N2FO2 


Calcd. (%) 
Found (%) 


C. 70.57; H, 6.22; N, 8.23; F. 5.58. 
C. 70.10; H.6-10; N.8.11; F.5.50 
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Compound B-38 

4-[5-(4-fluoroben2y toxy)-pyridine-2-yll-3-hydroxy-1 -melhyH ,&<Jihydropyrrol8-2-one 
[0321] 




(B-35) According to the reference (J. Med. Chem.20,1 258.1 977) . 5-(4-f luorobenzy loxy)-pyridine-2-carboaldehyde 
was synthesized. 

{B-36) To a THF (50ml) solution containing (dimethoxyphosphoryl) - {2,2,2-trichloro-1,1-dimethylethoxycarbony- 
loxy) -acetic acid methyl ester (1 .91 g. 4.76mmol) prepared according to the reference (Tetrahedron Lett 25. 3529, 
1 984) . lithium bistrimethylsilylamine (1 M-THF solution, 5.62mmol) was added at -78*C and the mixture was stirred 
for 30 minutes. The above-mentioned compound B-35 (1g. 4.3mmol) was slowly added thereto and the mixture 
was stirred for 15 minutes, warmed to O^C. and further stirred for 30 minutes. An ammonium chloride aqueous 
solution was added to terminate the reaction, which was extracted with ethyl acetate. The extract was washed, 
dried, and evaporated under reduced pressure. The residue was purified with siHca gel column chromatography 
(ethyl acetatehexane=1 :1 ) to give 3-[5-(4-fluorobenzy!oxy)-pyridine-2-yl]-2-(2,2,2-trichloro-1 .1 -dimethylethoxycar- 
bonyloxy)-acrylic acid methyl ester (1.096g, 50%). 

(B-37) To a solutuion of the above-mentioned compound B-36 (1.2g. 2.36mmol) in methyl alcohol (25ml) , 28% 
sodium methoxide (910mg, 4.72mmol) was added at O^C and the mixture was at room temperature for 1 hour. An 
ammonium chloride aqueous solution was added to terminate the reaction, which was extracted with ethyl acetate. 
The extract was washed, dried, and evaporated under reduced pressure. The residue was purified with silica gel 
column chromatography (ethyl acetate) to give3-[5-{4-fluorobenzyloxy)-pyridine2-yl]-2-hydroxyacrylic acid methyl 
ester (233mg, yield : 32%) . 
Melting point: 131-132°C 

NMR(CDCl3) 6: 3.89(3H, s), 5.10(2H. s). 6.56(1 H, s), 7.10(2H. t, J=8.4Hz). 7.1 8(1 H. d, J=8.4Hz). 7.33(1 H, dd, 
J=B.4,2.7Hz), 7.36-7.45{2H. m), 8.1 3(1 H, d, J=2.7Hz). 



Elementary analysis as C^e^^4NF04 

Calod. (%) I C, 60.36; H, 4.65; N, 4.62; F. 6.26. 
Found (%) i C, 60.63; H, 4.57; N, 4.66; F, 6.06. 



(B-38) To a solutuion of the above-mentioned compound B-37 (150mg. 0.495mmol) and 95% paraformaldehyde 
(40mg, 1.33mmol) in dioxane (5ml) , was added a 30% methylamine— ethanol solution (150^1) and the mixture 
was stirred at room temperature for 5 hours. An ammonium chloride aqueous solution was added to terminate the 
reaction, followed by extraction with ethyl acetate stirred.The extract was washed, dried, and evaporated under 
reduced pressure. The precipitated crystal was washed with diethyl ether to give 4-[5-(4-fluorobenzyloxy)-pyridine- 
2-yl]-3-hydroxylmethyl-1,5-dihydropyrrole-2-one (70mg. yield : 45%). 
Melting point: 21 0-21 rC 

MMR(CDCl3) 5: 3.14(3H. s), 4.11(2H. s). 5.10(2H. s). 7.10(2H, t, J=8.7Hz). 7.11(1H. d. J=8.4Hz), 7.32(1H, dd, 
J=9.0. 3.0Hz). 7.41 (2H, dd, J=B.7. 5.4Hz), 8.29(1 H, d. J=3.0Hz). 
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Elementary analysis as C^yH^gNgFOg 



Calcd. (%) j C. 64.96; H. 4.81 ; N, 8.91 ; F, 6.04. 
Found (%) 1 C. 64.68; H. 4.77; N, 8.78; F. 5.81 . 



[0322] The following compound was prepared as well as above. 

(B-38-a) 4-{5-{4-f luoroben2yloxy)-pyridine-2-yi]-3.hydroxy1 -isopropyl-1 ,5^ihydropyrrole-2-one 
Melting point: 1 95-1 98**C 

NMR(CDCl3) 5: 1.26(6H. d. J=:6.6). 4.09(2H. s), 4.56(1^ m). 5.10{2H. s). 7.10{2H, t. J=8 7H2) 720(1H d 

J«8.7H2).7.32{1H.dd,J=8.7.3.0Hz).7.41(2H.dd.J=8.4. 5.4Hz). 8.30^^ ^ ^ ' 



Elementary analysis as CigHigNgFOg 



Calcd. (%) I C, 66.66; H, 5.59; N. 8.1 8; F. 5.55. 
Found (%) j C, 66.46; H, 5.61 ; N, 8.20; F. 5.54. 



Ck)mpound B-42 

4-[5-(4-fluorophenylsulfanil).pyridine-2-yll-3-hydroxy-1-methyl-1.5<iihydrQpy^ 
[0323] 



(B40) 



kfeAgJssfN OH 




(B-42) 



SLS to 0'9- Chem. 1 967^.1 607. 5-bromo-2-methylpyridinB was 

NMR(CDCy 8: 2.51 (3H, s). 7.05(1 H. d. J=8.3H2). 7.68(1H. d. J=2.5. 8.3H2). 8.55(1 H d J=2 SHz) 
Sf!! above-mentioned compound B-39 (6.0g. 35mmol) in tetrahirtJrofuran (100ml) . was 

^ed n-butyllith.um (35mmol) at -78-C. then 4-fluorophenyldisulphide (8.9g. 35mmol) synthesized according to 
Trtrahedron Lett 1 990,31 ,5007 was added thereto and the mixture was stirred for 30 minutes. Water was added 
to terminate the reaction, followed by extracUon with ethyl acetate. The extract was washed, dried, and evaporated 

."12: '.w""""* "'ZLT- '^*'! '^'^"^ P"""^ *^ ^""^^ ^ chromatography (n-hexaneethyl ace- 

tate=6:1) to give 5-(4-fluorophenylsulfanil)-2-methylpyridine {2.8g, yield ■ 34%) 

(B-41) Using the above-mentioned compound B-40. according to the method of (B-11), 345-(4-fluorophenylsulfi- 
nyl)-pyndine-2-ylI-2-hydroxyacrync acid ethyl ester was synthesized. 
Melting point : 96-98°C 
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NMRCCDCy 5: 1 .39(3H. t. J=7.0H2), 4.36{2H. q, J=7.0H2). 6.54(1 H, s). 7.06-7.1 3(3H. m). 7.42-7.46(2H. m), 7.55 
(1H. dd, J«2.4, 8.5H2), 8.32(1 H, d, J=2.4Hz). 

(B-42) Using the above-mentioned compound B-41 , according to the method of (B-1 2), 4-[5-(4-fluorophenylsulfi- 
nyl)-pyridine-2-yll-3-hydroxy-1-methyH.5-dihydropyrrole-2-one was synthesized. 
Melting point: 21 0-21 2°C 



Elementary analysis as 0^6^13^^2028 

Calcd. (%) I C, 60.75; H. 4.14; N, 8.86; F. 6.01; S. 10.14. 
Found (%) I 0. 60.44; H, 4.01 ; N. 8.66; F, 5.75; S, 9.97. 

NMR(CDa3) 6:1 .14{3H, s). 4.1 1 (2H, s). 7.02-7.1 1 (3H, m). 7.41 -7.46{2H. m). 7.58(1 H. dd. J=2.3. 8.2H2), 8.38(1 H, 
d. J=1 .6H2). 

[0324] The following compound was prepared as well as above. 

(B-42-a) 4-[5-(4-f luorophenylsulfinyl)-pyridi ne-2-ylI-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one 
Melting point :1 63-1 64*>C 



Elementary analysis as 


C-ieHiyFNgOgS 






Calcd. (%) i C, 62.77; 


H. 4.98; 


N, 8.13; 


F. 5.52; 


S,9.31. 


Found {%) 1 C, 62.62; 

• 


H, 4.74; 


N, 7.98; 


F. 5.28; 


S, 9.10. 



NMRiODCy 6: 1.27(6H, d, J=6.9Hz), 4.08(2H, s), 4.56(1H, sept). 7.05-7.11(2H, m), 7.13{1H, dd, J=0.6, 8.3Hz), 
7.39-7.45(2H. m). 7.59(1 H, dd. J=2.3, 8.4H2), 8.38(1 H, dd. J=0.6. 2.3Hz). 

Compound B-44 

4-[5-(4-fluorobenzenesulfinyl)-pyridine-2-yl]-3-hydroxy-1-methyl-1,5-dihydropyrrole-2-one 
[0325] 




(B^) (B-44) 



(B-43) To a solution of B-41 (640mg, 2mmol) in chloroform (6ml) , was added mCPBA (690mg, 4mmol) under ice- 
cooling. After 30 minutes stirring, a saturated sodium hydrogen carbonate aqueous solution was added to terminate 
the reaction, which was extracted with chloroform. The extract was washed and dried, then the solvent was evap- 
orated under reduced pressure. The residue was purified with silica gel column chromatography (n-hexaneethyl 
acelate«4:1) to give 3-[5-(4-fluoroben2enesulfinyl)-pyridine-2-yll-2-hydroxyacrylic add ethyl ester (400mg. yield : 

60%) . 

Melting point: 148-150^0 

NMR(CDCl3) 6 : 1 .39(3H. t. J=7.2Hz). 4.36(2H. q. J=7.2Hz). 6.58(1 H. s). 7.20-7.26(2H, m). 7.29(1 H, d. J=8.4Hz). 
7.66-7.71 (2H, m). 7.93(1 H, dd. J=:2.3. 8.4Hz). 8.64(1 H. d. J=2.3Hz). 

(B-44) Using the above-mentioned compound B-43, according to the method of B-1 2, 4-(5-(4-fluorobenzenesulfi- 
nyl)-pyridine-2-yl]-3-hydroxy-1-methyl-1 ,5-dihydropyrrole-2-one was synthesized. 
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Elementary analysis as CieH^aFNoOgS 



Calcd. (%) 
Found (%} 



C, 57.82; H. 3.94; N, 8.43; 
C. 57.56; H, 3.74; N. 8.20; 



F, 5.72; S. 9,65. 
F, 5.52; S, 9.49. 



NMR(CDCy 5: 3.16{3H. s). 4.16{2H. s). 7.19-7.26(2H. m). 7.30{1H. dd. J«0.9. 8.5H2). 7.66-7.71 (2H, m) 8 02 
(1 H, dd. J=2.4. 8.5Hz). 8.67(1 H, dd. J=0.9, 2.4H2). ^ • A ° ^ 

[0326] The following compound was prepared as well as above.. 

(B-44-a) 4.t5-(4-fluoroben2enesulfinyl).pyridine-2.yll.3-hydroxy-1 HsopropyH .5Klihydropyrrole-2-one 
Melting point: 205-207^C 



Elementary analysis as C^e^^iyf^NgOaS 



Calcd. (%) 
Found (%) 



C. 59.99; H, 4.75; N, 7.77; F. 5.27; S. 8.90. 
C. 59.75; H. 4.57; N. 7.58; F. 5.08; S. 8.84. 



NMRCCDCIa) 5: 1.27(6H. d. J«7.0Hz). 4.12(2H. s). 4.56(1 H, sept). 7.19-7.26(2H. m). 7.38(1 H. d. J=8 5H2) 
7.65-7.71 (2H. m). 8.01 (1 H. dd, J=2.4, 8.5Hz). 8.67(1 H. dd. J=0.9. 2.4H2). V • ^ ^^^^^h 



Compound B-55 

4-[5-(4-fluoroben2yl)-pyrimidine-2-ylJ-3-hydroxy-1-methyl-1.5-dihydropyrrole-2-one 



[0327] 



CH3(CC3^Bu|2 



COzr-Bu 

P-4^ 



CO^H 
PaH 



CHO 



xxxt 



(&47) 



(B-49) 




(8-45) According to J.Org.Chem. vol. 64, No.3. (1999). p992. experimental(25). using 4-fluoroben2ylbromide and 
di-t-butyl malonate, 2-(4-fluoroben2yl)-malonic acid t-butyl ester was synthesi2ed 

NMR(CDCl3) 6 : 1.41(18H. s). 3.09(2H. d. J=7.9H2). 3.42(1 H. t. J=7.9Hz). 6.93-6.98(2H. m). 7.15-7.19(2H. m). 
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(B-46) To a solution of the above-mentioned compound B-45 {16.4g, 50.6 mmol) in dichloromethane(15ml). trif- 
luoroacetic add(15ml) was added and the mixture was stirred at room temperature for 1 hour. The solvent was 
evaporated under reduced pressure and the residue was recrystallized with ethylether and n-hexane to give 
2-(4>fluorobenzyl)malonic add (8.90g. yield : 83%). 

NMR(CDCl3) 6 : 3.1 3(2H. d. J=7.6Hz), 3.60(1 H, t, J=7.8H2), 6.95-7.01 (2H, m). 7.22-7.27(2H. m). 
(B-47) According to Collection Czechoslov.Chem.Commun. vol.32 (1967), p3792-3793. using the above-men- 
tioned compound B-46, 3-dimethylamino-2-(4-fluorob6nzyl)-propenatwas synthesized. 

(B^) To a solution of the above-mentioned compound B-47 (1.42g, 7.5 mmol) and actoamide hydrochloride 
(1.42g, 15mmol) In methyl alcohol (5ml), was added a solution of sodium methylate in methyl alcohol (15ml) and 
the mixture was refluxed for 4 hours. An ammonium chloride aqueous solution was added thereto, which was 
extracted with ethyl acetate. The extract was washed and dried, then the solvent was evaporated. The residue 
was purified with silica gel column chromatography (n-hexane : ethyl acetate=1 :2-1 :3) to give 5-(4-fluorobenzyl)- 
2-methylpyrimidine (956mg. yield : 69%) . 

NMR(CDCl3) 5: 2.71 (3H, s), 3.90(2H. s), 6.97.7.03(2H. m). 7.12-7.15(2H, m). 8.46(2H, s). 

(B-49) To a solution of the above-mentioned compound B-48 (3.01 g. 15 mmol) in pyridine (22ml) , was added 

selenium dioxide (11 .Og, 99 mmol) and the mixture was refluxed for 1 7.5 hours. Chloroform and water were added 

thereto, followed by celite-filtration. The filtrate was washed and dried, then the solvent was evaporated to give 

crude 5-(4-fluorobenzyl)-pyrimidine-2-carboxylic acid (3.57g) . 

NMR(CDCl3) 6: 4.07(2H. s), 6.99-7.06(2H, m). 7.13-7.18(2H, m), 8.83(2H. s). 

(B-50) To a solution of the above-mentioned crude product B-49 (3.57g) in tetrahydrofuran (43ml), was addd a 
solution of diazomethane in ethylether (30mmol) and the mixture was stirred at 0"C for 10 minutes. The solution 
was warmed to room temperature and stirred for 10 minutes. Acetic add was added thereto under ice-cooling, 
which was neutralized with a sodium hydrogen carbonate aqueous solution, then extracted with ethyl acetate. The 
extract was washed and dried, then the solvent was evaporated. The residue was purified with silica gel column 
chromatography (n-hexane : ethyl acetate=2:3) to give 5-(4-fluoroben2yl)-pyrimidine-2-carboxylic acid methyl es- 
ter (1 .98g. yield : 54%) . 

NMR(CDCl3) 5: 4.05(2H. s), 4,07(3H. s), 7.01 -7.06{2H, m). 7.12-7.17(2H. m), 8.75(2H. s). 
(B-51) To a solution of the above-mentioned compound B-50 (1.98g, 8.04mmol) in tetrahydrofuran (26ml) and t- 
butanol (13ml) , was added at -30*^0 sodium borohydride (338mg, 8.04mmol) , then the mixture was warmed to 
room temperature and stirred for 4 hours. An ammonium chloride aqueous solution was added to terminate the 
reaction, followed by extraction with ethyl acetate. The extract was washed and dried, then the solvent was evap- 
orated under reduced pressure. The residue was purified with silica gel column chromatography (n-hexane : ethyl 
acetate=1 :2) to give [5-(4-fluorobenzyl)-pyrimidine-2-yll-methyl alcohol (470mg, yield : 27%). 
NMR(CDCl3) 5: 4.05(2H, s). 4.07(3H, s). 7.01-7.06(2H. m). 7.12-7.17(2H, m), 8.75(2H, s). 
(B-52) To a solution of oxalyl chloride (281 ul, 3.23mmol) in methylene chloride (5ml) .was added dropwise a solution 
of dimethylsulfoxide (457ul, 6.45mmol) in methylene chloride (1 ml) at -78°C with stirring for 1 0 minutes. A solution 
of the above-mentioned compound B-51 (470mg. 2.15mmol) in methylene chloride (1.5ml) was added dropwise 
thereto with stirring for 30 minutes. Triethylamine {1.79ml, 12.9mmol) was added dropwise to the mixture, which 
was warmed to O^C and stirred for 30 minutes. The solution was diluted with chloroform, washed, and dried, then 
the solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatog- 
raphy (n-hexane : ethyl acetate=1 :2) to give 5-(4-fluorobenzyl)-pyrimidine-2-carboaldehyde (337mg. yield : 72%) . 
NMR(CDCl3) 6: 4.08(2H, s), 7.01-7.07(2H, m). 7.15-7.20(2H, m). 8.81 (2H. s) , 10.09(1 H, s) (B-53) To a solution 
of lithiumbis(trimethylsilyl)amide solution (1 .87ml) , was added dropwise at -78*C a tetrahydrofuran (2ml) solution 
containing (dimethoxyphosphoryl)-{2,2,2-trichlofO-1,1-dimethylethoxycarbonyloxy)-acetic acid methyl ester 
(688mg. 1 .71 mmol) prepared according to Tetrahedron Lett.25,3529,1 984, and the mixture was stirred for 1 0 min- 
utes. A solution of the above-mentioned compound B-52 (337mg, 1.56mmol) in tetrahydrofuran (2ml) was added 
threto and the mixture was stirred for 5 minutes, which was warmed to O^C and stirred for 30 minutes. An ammonium 
chloride aqueous solution was added to terminate the reaction, followed By extraction with ethyl acetate. The 
extract was washed , dried, and evaporated under reduced pressure. The residue was purified with silica gel column 
chromatography (n-hexane: ethyl acetate=2:1) to give 3-[5-(4-fluorobenzyl)-pyrimidine-2-yl]-2-(2,2,2-trichloro- 
1.1-dimethylethoxycarbonyloxy)-acrylic acid methyl ester (500mg, yield : 66%) . 

NMR(CDCl3) 5: 1 .98(6H, s). 3.76(2H. s), 3.94(3H, s), 6.88(1 H. s), 6,99-7.04{2H. m), 7.1 0-7.1 6(2H, m), 8.52(2H, s). 
(B-54) To a solution of the above-mentioned compound B-53 (380mg. 0.77mmol) in methyl alcohol (12ml) . a 
solution of sodium methlate in methanol (376ul) was added under ice-cooling, which was warmed to room tem- 
perature and stirred for 30 minutes. Triethylamine (1 .79ml, 12.9mmol) was added dropwise and the mixture was 
warmed to O^C and stirred for 30 minutes. An ammonium chloride aqueous solution was added to terminate the 
reaction, followed by extraction with ethyl acetate. The extract was washed, dried, and the solvent was evaporated 
under reduced pressure. The predpitated crystal was washed with diisopropytether and dried under reduced pres- 
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sure to give 3-[5-(4-fluoroben2yl)-pyrimidine-2-ylI-2-hydroxyacrylic acid methylester (129mg. yield • 58%) 
Melting point: 1 32-1 34*'C \ ^ j /■ 



Elementary analysis as C^sH^aFNaQ 



'3 



Calod. (%) 1 C, 62.50; H. 4.55; N. 9.72; F. 6.59. 
Found (%) I C, 60.61 ; H, 4.55; N.9.69; F. 6.42. 



NMR(CDCy 5: 3.91(3H. s). 3.97(2H. s). 6.75(1 H. s). 7.01-7.06(2H. m). 7.13-7.18(2H. m). 8.54(2H, s). 

[0328] According to the method of (B-55) (B-12). 4-[5.(4-fluoroben2yl)-pyrimidine-2-yll-3-hydroxyl-methyl-1 5KJihy 
dropyrrole-2-one was otrtained. # * » j 

Melting point: 163-165X 



Elementary analysis as CieH^^FNgOj 



Calcd. (%) j C. 64.21 ; H, 4.71 ; N, 14.04; F, 6.35, 
Found(%) j C. 63.05; H. 4.82; N. 13.48; F, 6.07. 



NMR(CI3Cl3) 5: 3.16(3H. s). 3.97(2H, s), 4.22(2H. s), 7.01 -7.06(2H, m). 7.13-7.18(2H. m), 8.53{2H. s) 
[0329] The following compound was prepared as well as above. 

(B-55-a) 4-[5-(4-fluoxoben2yl)-pyrimidine-2-yl]-3-hydroxy-1 -isopropyl-1 .5-dihydropyrrole-2-one 
Melting point : 1 55-1 57^C 



Elementary analysis as CieH^eFNgOj 



Calcd. (%) j C. 66.04; H, 5.54; N, 12.84; F, 5.80. 
Found (%) I C. 65.09; H. 5.44; N, 12.35; F. 5.67. 



NMRCCDCy 5: 1.27(6H. d, J=6.7H2). 3.97(2H, s), 4.19(2H. s). 4.58(1H. sept. J=6.9Hz). 7.01-7.06(2H. m). 
7. 1 3-7.1 7(2H, m), 8.53(2H, s). 



Compound B-59 

3-hydroxy-1-methyl-4-(5-phenoxypyrimidine-2-yl)-1,5-dihydropyrrole-2-one 



[0330] 



N 

O 



(B-58) 



(8-56) According to J. Med. Chem. 1980.23.1016, 3-dimethylamjno-2-phenoxypropenal was synthesized 

NMR(CDCl3) 5 : 3,10(6H. s). 6.57{1H. s), 6.93-6.99(3H, m). 7.24-7.30(2H. m), 8.83(1H. s). 

The following compound was prepared as well as above.. 

3<iimethylamino-2-(4-fiuorophenoxy)-propenal 

NMRiCDCy 6: 3.11(6H. s). 6.57{1H. s), 6.86-6.98(4H. m). 8.81(1H. s). 
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(B-57) To a solution of the above-mentioned compound B-56 (17.9g, 97mmol) and aoetoamldine hydrochloride 
(17.7g, 187nimol) in methyl alcohol (200ml) , was added sodium methoxide (562mmol) and the mixture was re- 
fluxed for 3 hours. Ammonium chloride (20g) was added thereto at room temperature the mixture was stirred 1 for 
hours. The solvent was evaporated under reduced pressure and to the residue was added chloroform (20Dml). 
then insoluble products were filtered off. The solvent was evaporated and the residue was purified with silica gel 
column chromatography (ethyl acetate) to give 2-methyl-5-phenoxypyrimidine (13.2g. yield : 76%) . 
NMR(CDCl3) 6: 2.73{3H. s), 7.01-7.05(2H, m). 7.1 6-7.21 (1H, m). 7.36-7.42(2H, m), 8.40(2H, s). 

The following compound was prepared as well as above. 
5-(4-fluorophenoxy)-2-methylpyrimidine 
NMRCCDCy 6: 2.72(3H. s), 6.99-7.1 2(4H, m). 8.37(2H, s). 

(B-58) Using the above-mentioned compound B-57. according to the method of (B-1 1 ), 2-hydroxy-3-(5-phenoxypy- 
rimidine-2-yl)-acrylic acid ethyl ester was synthesized. 

Melting point: 52-53**C 

NMRlCDCy 5: 1.39(3H. t, J=7.3Hz). 4.37(2H, q, J=7.3H2), 6.78(1 H. s). 7.07-7.11 (2H, m). 7.24-7.28(1 H, m). 
7.41-7.46(2H. m), 8.47(2H, s). 

The following compound was prepared as well as above.. 
3.[5.(4.fluorophenoxy)-pyrimidine-2-yl]-2-hydroxy-acrylic add ethyl ester 
Melting point: 92-93*C 

NMR{CDCl3) 6 : 1 .39(3H, t, J=7.3Hz). 4.37(2H, q. J=7.3Hz), 6.78(1 H. s), 7.05-7.1 6(4H. m), 8.44(2H, s). 
(B-59) Using the above-mentioned compound B-58. according to (B-1 2), 3-hydroxy-1 -methyl-4-(5-phenoxypyrimi- 
dine-2-yl)-1 ,5-dihydropyrrole-2-one was synthesized. 
Melting point: 207-208<*C 



Elementary analysis as C^sH^aNgOs 


Calcd. (%) 
Found (%) 


C, 63.60; H. 4.63; N, 14.83. 
C, 63.53; H. 4.47; N, 1 4.82. 



NMR(CDCl3) 6: 3.17(3H, s), 4.23(2H. s), 7.07-7.10(2H. m), 7.22-7.27(1 H, m), 7.41-7.46(2H, m), 8.47(2H. s). 
[0331] The following compound was prepared as well as above.. 

(B-59-a) 3-hydroxy1 -isopropyl-4-(5-phenoxypyrimidine-2-yl)-1 ,5-dihydropyrrole-2-one 
Melting point: 164-1 65*C 



Elementary analysis as C^TH^yNsOs O.2H2O 


Calcd. (%) 
Found (%) 


C, 64.83; H, 5.57; N, 13.34. 
C. 64.98; H. 5.48; N, 13.22. 

1 



NMR(CDCl3) 5: 1 .28(6H. d. J=7.0Hz), 4.20(2H, s). 4.59(1 H. sept). 7.05-7.10{2H. m). 7.22-7.27(1 H. m), 7.40-7.47 
(2H. m), 8.47{2H, s). 

(B-59-b) 4-(5-(4-fluorophenoxy)-pyrimidine-2-yll-3-hydroxy-1-methyl-1,5-dihydropyrro!e-2-one 
Melting point : 230-232<'C 



Elementary analysis as CisH^gFNgOs 

Calcd. (%) I C, 59.80; H. 4.01 ; N. 1 3.95; F. 6.31 . 
Found (%) j C, 59.60; H, 3.89; N, 13.81 ; F, 6.05. 



NMR(CDCl3) 5: 3.17(3H. s). 4.22(2H, s). 7.04-7.16(4H, m). 8.44(2H. s). 

(B-59-c) 4-[5-(4-f luorophenoxy)-py rimidine-2-yl]-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point: 165-1 66"C 



Elementary analysis as C^7HtBFN303 


Calcd. (%) 
Found (%) 


C. 62.00; H,4.90; N, 12.76; F. 5.77. 
C. 62.00; H, 4.91 ; N, 1 2.71 ; F. 5.51 . 
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NMRCCDCy 6 : 1.28(6H. d, J=7,0Hz). 4.19{2H, s). 4.59(1H, m), 7.04.7.16(4H, m), 8.45(2H. s). 
Compound B-64 

4-(4-ben2y toxypyrimidine-2-yl)-3-hydroxy-1 -methyl-1 .5-dihydropyrrole-2-one 
[0332] 



XX — ' "XT — "^tX 



4. " 



(W2) 



JB-64) 



B^) To a solution of 3-ethoxyacrylic acid ethyl ester (12.95g. B9.82mmol) and acetoamidine hydrochloride 
(25.44g. 269.1 mmol) in ethanol(130ml), was added potassium carbonate (37.23g, 269.4mmol) and the mixture 
was ref luxed for 2.5 hours. After filtrating, the solvent was evaporated under reduced pressure and the precipitated 
crystals were washed with chlorofomi and dried under reduced pressure to give crude 2-methyl-3H-Dvrimidine- 

4-one. 

(B-61 ) To the cnjde above-mentioned compound B-60, was added phosphorus oxychlorlde (60ml) and the mixture 
was stirred at 80»C for 1.5 hours. The solvent was evaporated under reduced pressure and to the residue was 
added ice (120g) . then the mixture was neutralized with a 5N sodium hydroxide aqueous solution and extracted 
with ethyl acetate. The extract was washed and dried, then the solvent was evaporated under reduced pressure 
The residue was diluted with ethyl acetate and diethyl ether, and a 4N hydrochloric add ethyl acetate solution 
(20nil) was added thereto. The precipitated aystals were washed with ethyl acetate and dried under reduced 
pressure to give 4-chloro-2-methylpyrimidine hydrochloride (8.08g yield • 55%) 
NMR(DMSO-d6) 8: 2.62(3H, s). 7.55(1 H. d. J=5.7Hz). 8.69(1 H, d, J=5.7Hz). 

(B-62) To a solution of sodium hydride (973mg. 24.3mmol) in dimethylformamide (1 Oml) . was added benzylalcohol 
(2.50ml. 24.2mmol) under ice-cooling and the mixture was stirred at room temperature for 30 minutes The above- 
menhoned compound B-xx (2.02g. 12.2mmol) was added thereto under ioe^»oling. and the mixture was stirred 
at room temperature for 1 hour. Water was added to terminate the reaction, and the mixture was extracted with 
ethyl acetate. The extract was washed, dried, and evaporated under reduced pressure, then the residue was 
purified with silica gel column chromatography (n-hexane: ethyl acetate=5:1)to give 4-ben2yloxy-2-methvlDvrimi- 
dine ( 2.45g, yield:1 00%). ' 

NMR(CDCl3) 5: 2.64(3H. s), 5.42(2H. s), 6.58(1 H. d. J=5.9H2). 7.29-7.48(5H. m). 8.33(1 H. d. J=5.9Hz). 

The following compound was prepared as well as above. 
4-(4-fluorobenzyloxy)-2-methylpyrimidine 

NMR(CDCl3) 5: 2.63(3H. s). 5.38(2H. s). 6.57(1 H. d. J=5.7Hz). 7.07(2H. m). 7.43(2H. m). 8.34(1 H. d J=5 7Hz) 
(B-63) To a solution of the above-mentioned compound B-62 (1 .OOg, 4.99mmol) in tetrahydrofuran (20ml) were 
added oxalic add diethyl (3.40ml, 25.0mmol) and potassium tert-butoxide (1.12g. 9.98mmol) under ice-ci)oling 
and the mixture was stirred at 50°C for 45 minutes. An ammonium chloride aqueous solution was added to termi- 
nate the reaction, followed by extraction with ethyl acetate. The extract was washed and dried then the solvent 
was evaporated under reduced pressure. The precipitated crystalswere recrystalfeedfrom ethyl acetate /n-hexane 
to give 3-(4-benzyloxypyrimidine-2-yl)-2-hydroxyaciylic add ethyl ester (911mg yield ■ 61%) 
Melting point: 124-1 26"C 
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Elementary analysis as C^6H^gN204 0.1 H2O 

Calcd. (%) i C. 63.61 ; H, 5.40; N, 9.27. 
Found (%) I C. 63.51 ; H. 5.21 ; N. 9.1 3. 

• 



NMRCCDCy 6: 1.40{3H, t. J=7.2Hz), 4.38(2H. q, J=7.2Hz), 5.45(2H, s), 6.57(1 H. d. J=6.0H2). 6.60(1 H. s), 
7.34-7.48(5H, m). 8.29(1 H, d, J=6.0Hz). 

The following compound was prepared as well as above.. 
3-[4-(4-fluorobenzyloxy)pyrimidine-2-yl]-2-hydroxyacrync add ethyl ester 
Melting point :1 50-1 srC 



Elementary analysis as CieHi5FN204 

Calcd. (%) I C, 60.37; H. 4.75; N, 8.80; F, 5.97. 
Found (%) j C. 60.28; H,4.61; N,8.78; F.5.81. 



NMR(CDCl3) 6: 1 .41 (3H. t, J=7.5H2), 4.38(2H, q, J=7.5Hz). 5.42(2H. s), 6.57(1 H. d. J=5.9Hz), 6.60(1 H, s), 7.08 
(2H, m). 7.43(2H, m), 8.29(1 H. d, J=5.9Hz). 

(B-64) To a solution of the above-mentioned compound B-63 (150mg, 0.50mmol) in dioxane (7.5ml), were added 
paraformaldehyde (80.5mg, 2.01 mmol) and methylamine (2.00mmol. 40% methyl alcohol solution) and the mixture 
was stirred at room temperature for 18 hours. An ammonium chloride aqueous solution was added to terminate 
the reaction, followed by extraction with chloroform. The extract was washed and dried, then the solvent was 
evaporated under reduced pressure. The precipitated crystals were recrystallized from methyl alcohol to give 
4-{4-benzyloxypyrimidlne-2-yl)-3-hydroxy-1-methyl-1,5-dihydropynx)le-2-one (86.0mg, yield: 58%). Melting 
point : 222-224°C 



Elementary analysis as Cie^is^aOa O.ICH3OH O.2H2O 

Calcd. (%) 1 C. 63.59; H. 5.24; N J 3.82. 
Found (%) 1 C. 63.58; H,5.03; N, 13.75. 



NMRCCDCy 5: 3.17(3H, s). 4.21(2H. s). 5.44(2H. s). 6.59(1H. d, J=5.9Hz). 7.33-7.47(5H. m). 8.34(1H. d. 
J=5.9Hz). 

[0333] The following compound was prepared as well as above. 

(B-64-a) 4-(4-benzyloxypyrimidine-2-yl)-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point: 155-157*»C 



Elementary analysis as C^8H^gN303 O.3H2O 

Calcd. (%) I C. 65.36; H, 5.97; N. 12.70. 
Found (%) 1 C. 65.31 ; H, 5.84; N. 1 2.62. 

• 



NMR(CDCl3) 5: 1.29(6H. d. J=6.6Hz), 4.15(2H. s), 4.60(1 H. sept), 5.45(2H. s). 6.60(1 H. d. J=6.0Hz). 7.35-7.48 
(5H. m), 8.36(1 H. d, J=6.0H2). 

(B-64-b) 4-[4-(4-fluoroben2yloxy)pyrimidine-2-yl]-3-hydroxy-1 -melhyH ,5-dihydropyrrole-2-one 
Melting point: 227-23a*C 



Elementary analysis as C^eHf4FN303 

Calcd. (%) I C. 60.95; H. 4.48; N. 13.33; F. 6.03. 
Found (%) j C. 60.82; H,4.30; N. 13.12; F.5.78. 



NMR(CDCl3) 6: 3.1 8(3H. s). 4.21 (2H, s). 5.40(2H. s). 6.58(1 H. d. J=6.2H2), 7.09(2H, m). 7.42(2H. m). 8.35(1 H, d, 
J=6.2Hz). 

(B-64-c] 4-[4-(4-fluorobenzyloxy)pyrimidine-2-yl]-3-hydroxy-1 -Isopropyl-1 ,5-dihydropyrrole-2-one 
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Elementary analysis as CigHiaFNgOg O.SHJO 



Calcd.(%) 10.61.99; H. 5.38; N, 12.05; F.5.45. 
Found (%) I C. 61.95; H,5.17; N, 11.78; F.5.23. 



NMRCCDCy 5: 1 .29(6H, d, J=6.6H2). 4.1 6(2H. s). 4.60(1 H. sept). 5.41 (2H. s). 6.59(1 H, d. J=6.0H2). 7.09(2H m) 
7.43(2H. m), 8.37(1 H. d, J=6.0H2). ^ • /• 



Compound B-68 



4-[5-{4.fluoroben2yloxy)pyrimidine-2-yQ-3-hydroxy-1-methyl-1.5<Jihydropynx)le-2-one 
[0334] 




N^cooB r^^ 

^^^^Sw^^Ac^N OH fi T 1 



(B-65) According to the method described in US 5010193, 2-methylpyrimidine-5-ol was synthesized. 
(B-66) To a solution of the above-mentioned compound B-65 (640mg. 5.81 mmol) and potassium carbonate (1 .20g. 
8.68mmol) in acetone (20ml) . was added 4-fluorobenzyl bromide(1 .1 0ml. 8.83mmol) and the mixture was stirred 
at room temperature for 15 hours. After filtrating, the solvent was evaporated under reduced pressure, then the 
residue was purifiedwith silica gel column chromatography (n-hexane : ethyl acetate=1 :1 ) to give 5-(4-fluoroben- 
2yloxy)-2-methylpyrimidine (758mg, yield : 60%) . 

NMR(CDCl3) 5 : 2.68(3H, s). 5.09(2H. s). 7.10(2H. m), 7.40(2H. m). 8.36(2H. s). 

(B-67) To a solution of the above-mentioned compound B-66 (699mg. 3.20mmol) and 18-crown-6 (94.0mg, 
0.355mmol) in tetrahydrofuran (15ml) , were added oxalic acid diethyl (4.35ml, 32.0mmol) and potassium tert- 
butoxide (1 .44g, 12.8mmol) and the mixture was stired at 60°C for 1 hour. An ammonium chloride aqueous so- 
lutionwas added to terminate the reaction, followed by extraction with ethyl acetate. The extract was washed and 
dried, then the solvent was evaporated under reduced pressure. The residue was subjected to silica gel column 
chromatography with ethyl acetate, giving the elution comprising the objective compound, from which the solvent 
was evaporated under reduced pressure. The precipitated crystals were recrystallized from isopropyl alcohol to 
give 3-[5-(4-fluoroben2yloxy)pyrimidine-2-yll-2-hydroxyacryIic acid ethyl ester (530mg, yield • 52%) 
Melting point: 1 34-1 35**C 



Elementary analysis as Ci6*^i5FN204 



Calcd. (%) { C. 60.37; H. 4.75; N. 8.80; F. 5.97. 
Found (%) j C. 59.95; H. 4.66; N. 8.68; F, 5.70. 



NMR(CDCl3) S : 1.39(3H. t. J=7.1H2). 4.36(2H, q. J=7.1Hz). 5.15(2H. s). 6.75(1H. s). 7.12(2H. m). 7.41{2H m) 
8.45(2H.s). 12.74(1 H.brs), ^ • 

(B-68) To a solution of the above-mentioned compound B-67 (1 51 mg, 0.474mmol) in dioxane (7.5ml), were added 
paraformaldehyde (75.7mg, 1 .89mmol) and methylamine (3.86mmol. 30% ethanol solution) and the mixture was 
stirred at room temperature for 22 hours. An ammonium chloride aqueous solution was added to terminate the 
reaction, followed by extraction with chloroform. The extract was washed and dried, then the solvent was evapo- 
rated under reduced pressure. The precipitated crystals were recrystallized from isopropyl alcohol to give 
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4-[5K44luoroben2yloxy)pyrimidine-2-yl]-3-hydroxy-1-methyl-1,5Kjihyd (104mg, yield : 70%). 

Melting point: 185-187°C 



Elementary analysis as C^e^u^'^aOa 

Calcd. (%) I C, 60.95; H.4.48; N. 13.33; F, 6.03. 
Found (%) I C. 60.82; H. 4.44; N, 13.20; F, 5.78. 



NMRCCDCy 5: 3.15(3H. s). 4.20(2H. s). 5.16(2H. s), 7.12(2H. m). 7.42(2H. m). 8.44(2H. s), 10.53(1H. brs). 

[0335] The following compound was prepared as well as above. 

(B-68-a) 4-[5-(4-fluorobenzyloxy)pyrimidine-2-yl]-3-hydroxy-1 Hsopropyl-1 ,5-dihydropyrrole>2-one 
Melting point: 219-22^0 



Elementary analysis as 0^8*^18^^303 


Calcd. (%) 
Found (%) 


C, 62.97; H. 5.28; N. 12.24; F. 5.53. 
C, 62.71; H, 4.85; N, 12.10; F, 5.36. 



NMRCCDCIg) 5 : 1.27(6H. d. J=6.9H2). 4.17{2H. s). 4.58(1 H. m). 5.16(2H. s). 7.12{2H, m). 7.42{2H. m). 8.44(2H. 
s), 1 0.43(1 H. brs). 

Compound B-73 

4-{5-[2-(4-fluorophenyl)ethyllpyrimidine-2-yl}-3-hydroxy-1-methyl-1 ,5-dihydropyrrole-2-one 
[0336] 




(B-69) According to J. Org. Chem. 1993, 58, 1696-1701, 1-fluoro-4-(4-methoxy-3-butenyl)ben2ene was synthe- 
sized. 

(B-70) To dimethylformamide (3.35ml, 43.3mmol) , was added dropwise phosphorus oxychloride (4.00ml. 
42.9mmol) under Ice-cooling and the mixture was stirred at 50*^C for 45 minutes. The mixture was diluted with 
chloroform (6ml) , to which was added at 75''C a solution of the above-mentioned compound B-69 (2.60g, 
14.4mmol) in chloroform (3ml) and the mixture was refluxed for 5 hours. The reaction mixture was added dropwise 
to a solution of potassium carbonate (40g) in water-toluene-ethanol (1 0:9:1 , 80ml), and the mixture was stirred for 
1 hour. After filtrating, the fi itrate was extracted with chloroform, washed, and dried, then the solvent was evaporated 
under reduced pressure to give cnjde 2-dimethylaminomethylene-4-(4-fluorophenyl)butylaldehyde. 
(B-71 ) To a solution of the above-mentioned crude compound B-70 in methyl alcohol (1 5ml) , were added aceto- 
amidine hydrochloride (2.61 g. 27.6mmol) and sodium methoxide (83mmol. 28%methyl alcoholsolution) and the 
mixture was refluxed for 3 hours. An ammonium chloride aqueous solution was added to terminate the reaction. 
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followed by extraction with chloroform. The extract was washed and dried, then the solvent was evaporated under 
reduced pressure. The residue was purified with siGca gel column chromatography (n-hexane : ethyl acetate=5: 
1) to give 5-{2-(4-fluorophenyl)ethyI]-2-methylpyrimidine (764mg. yield : 25%) . 
NMR(CDCl3) 6: 2.70(3H. s). 2.88(4H, m). 6.97(2H, m). 7.06(2H. m). 8.37(2H, s). 

(B-72) To.a solution of the above-mentioned compound B-71 (759mg, 3,51 mmol) in tetrahydrofuran (15ml) , were 
added oxalic acid diethyl (2,40ml, 17.7mmol) and potassium tert-butoxide (787mg, 7.01 mmol) under ice^fing, 
and the mixture was stirred at 50*C for 2.5 hours and refluxed for 1 .5 hours. An ammonium chloride aqueous 
solution was added to terminate the reacbon, followed by extraction with ethyl acetate. The extract was washed 
and dried, then the solvent was evaporated under reduced pressure. The precipitated crystalswere recrystallized 
from ethyl acetate — isopropyl ether to 3-{542-(4-fluorophenyl)ethyQpyrimldine-2-yl}-2-hydroxyacryflc acid ethyl 
ester (704mg, yield : 63%) . Melting point : 133-134X 



15 



20 



25 



Elementary analysis as C17H17FN2O3 



Calcd. {%) I C, 64.55; H. 5.42; N. 8.86; F. 6.01 . 
Found (%) I C. 64.38; H. 5.35; N. 8.73; F, 6.06. 

f 



NMR(CDCl3) 6 : 1.39(3H. t. J=7.2H2), 2.93(4H. s), 4.37(2H, q. J=7.2H2), 6.74(1 H. s). 6.98(2H. m). 7.07(2H. m). 
8.44(2H. s), 1 3.25(1 H, brs). 

(B-73) To a solution of the above-mentioned compound B-72 (1 52mg, 0.481 mmol) in dioxane (7.5ml), were added 
paraformaldehyde(76.9mg, 1.92mmol) and methylamine(1.93mmol, 30% ethanol solution) and the mixture was 
stirred at room temperature for 14 hours. An ammonium chloride aqueous solution was added to terminate the 
reaction, followed by extraction with chloroform. The extract was washed and dried, then the solvent was evapo- 
rated under reduced pressure. The precipitated crystalswere recrystallized from isopropyl alcohol to give 4- 

{5-[2-(4-fluorophenyl)ethyOpyrimidine-2-yl}-3-hydroxy-1-methyl-1.5-dihydropyrrole-2-one (86,9mg. yield : 58%) . 
Melting point: 158-160"C 



30 



Elementary analysis as Ci7H)eFN302 



Calcd. (%) j C, 65.17; H. 5.15; N. 13.41; F, 6.06. 
Found (%) I C, 65.10; H, 5.17; N. 13.19; F. 6.06. 



NMR(CDCl3) 5: 2.93(4H. s), 3.16(3H. s), 4.21 (2H. S). 6.98(2H, m), 7.07(2H. m). 8.41 (2H. s). 
35 [0337] The following compound was prepared as well as above.. 

(B-73-a) 4-{5-[2-(4-fluorophenyl)ethyl]pyrimidine-2-yl}-3-hydroxy-1-isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point : 143-144°C 



40 



45 



Elementary analysis as CigHgoFNgOg 



Calcd. (%) IC. 66.85; H,5.91; N, 12.31; F.5.57. 
Found (%) jC, 66.71; H, 5.87; N, 12.18; F,5.57. 



N MR(CDCl3) 5- 1 •27(6H. d, J=6.9Hz). 2.93(4H, s). 4.1 8(2H, s), 4.58(1 H, sept), 6.98(2H. m), 7.07(2H. m), 8.41 (2H. 
S). 



SO 



ss 



172 



EP 1 422 218 A1 

Compound B-79 

S-hydroxy-l -methyl-4-(4-phenethylpyrimidtne-2-yl)-1 ,5-dihydropyrrole-2-one 
[0338] 




(8-7^ 



(B-74) A solution of 4-phenylbutan-2-one (74g, SOOmmol) and N.N-dtmethylformamidedimethylacetal (60g, 
SOOmmol) in DI\^F (50ml) was ref luxed for 3 hours. The solvent was evaporated under reduced pressure and the 
oily residue was purified with silica gel column chromatography (ethyl acetatehexane= 1 :1) to give 1-dimethylaml- 
no-5-phenylpent-1-en-3-one (23.11g, yield:27.6%). 

(B-75) To a solution of the above-mentioned compound B-74 (23. 11 g, 1 1 3.7mmol) and acetoamidine hydrochloride 
(12.89g. 227.4mmol) in methyl alcohol (50ml), was added sodium methoxide (3N-methyl alcohol solution. 
564mmol) and the mixture was refluxed for 6 hours. The methyl alcohol was evaporated under reduced pressure, 
to which was added water to terminate the reaction. After adding hydrochloric acid and an ammonium chloride 
aqueous solution for neutrization, the mixture was extracted with ethyl acetate, which was washed and dried. The 
solvent was evaporated under reduced pressure and the residue was purified with silica gel column chromatog- 
raphy (ethyl acetate) to give 2-methyl-4-phenethyIpyrimidine. 

NMR(CDCl3) 6 : 2.73(3H. s). 3.03(4H, s), 6.87(1 H, d, J=5.1H2), 7.14-7.32(5H, m). 8.47{1H. d. J=5.1H2). 
(B-76) To a solution of the above-mentioned compound B-75 (1g, 5mmol) and oxalic add diethyl (3.68g. 25mmoi) 
in THF (15ml) . was added at room temperature potassium tert-butoxide (2.24g. 20mmol) and the mixture was 
stirred at 80**C for 2 hours 30 minutes. An ammonium chloride aqueous solution was added to terminate the re- 
action, then the mixture was extracted with ethyl acetate. The extract was washed and dried, and the solvent was 
evaporated under reduced pressure. The residue was purified with silica gel column chromatography (hexaneethyl 
acetate=1:1) to give 3-{2-(2-ethoxycarbonyl-2-hydroxyvinyi)-3-methyl-2,3-dihydropyridine-4-yt}-2-hydroxy-4-phe- 
nyi-2-butenoic add ethyl ester (520mg, 26%) . 

(B-77) To a solution of the above-mentioned compound B-76 (628mg, 1.58mmol) in methylalcohol (20ml) and 
water (5ml) , was added lithium hydroxide (IN-aqueous solution, 1.6mmol) and the mixture was stirred at 60°C 
for 1 .5 hours. Methylalcohol was evaporated under reduced pressure and water was added thereto, then the mix- 
ture was washed with chloroform. Citric add was added to the aqueous layer, which was extracted with ethyl 
acetate. The extract was washed and dried, then the solvent was evaporated under reduced pressure to give 
2-hydroxy-3-(4-phenethyIpyrimidine-2-yl)-acryIic acid (510mg, 99%) . 

(B-78) To the above-mentioned compound B-77 (51 Omg, 1 .9mmol) was added a hydrochloric add / methyl alcohol 
solution (6ml) and the mixture was stirred at room temperature for 2.5 hours. The solvent was evaporated under 
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reduced pressure and the residue was added to a sodium hydrogen cartx>nate aqueous solution, which was ex- 
tracted with ethyl acetate. The extract was washed and dried, then the solvent was evaporated under reduced 
pressure to give 2-hydroxy-3-{4-phenethylpyrimidine-2-yi)-acrylic acid methyl ester (511 mg, 94%). 
NMR(CDCl3)5:3.09{4H. s). 3.93(3H, s). 6.76(1 H, s), 6.90(1 H. d. J=5.4H2). 7. 1 5-7.35(5H. m). 8.55(1 H. d. J==5.4Hz), 
1 3.8(1 H,t>s). 

(B-79) To a solution of the above-mentioned compound B-78 (230mg, 0.8195mmol) and 95% paraformaldehyde 
(51 mg, 1 .7mmol) in dioxane (5ml) , was added a 30% methylamine / ethanot solution(1 70^1), and the mixture was 
stirred at room temperature for 2.5 hours. An ammonium chloride aqueous solution was added to terminate the 
reaction, then the mixture was extracted with ethyl. The extract was washed and dried, and the solvent was evap- 
orated under reduced pressure. The predpitated crystals were recrystallizedfrom ethanolto give 3-hydroxy-1-me- 
thyl-4-(4-phenethylpyrimidine-2-yl)-1,5-dihydropyrrole-2-one (120mg, yield : 50%). 
Melting point: 118-1 19**C 

NMR(CDCl3)6:3.10(4H,s).3.17(3H,s),4.24(2H.s).6.90{1H.d,J=6.0Hz),7.20-7.35(5H,m).8.52(1H.d.J^^^ 



Elementary analysis as C^7H)7N302 


Calcd. (%) 
Found (%) 


C, 69.14; H.5.80; N. 14.32. 
C, 69.04; H.5.54; N. 14.18. 



[0339] The following compound was prepared as well as above. 

(B-79-a) 3-hydroxy-1 -isopropyl-4-(4-phenethylpyrimldine-2-yl)-1 .5-dihydropyrrole-2-one 
Melting point: 126-1 27*^0 

NMRlCDCy 6: 1,29(6H. d, J=6,6Hz). 3.00-3.15(4H. m). 4.20(2H, s), 4.60(1H. sept), 6.90(1 H, d. J=5.4Hz), 
7.15-7.35(5H. m), 8.53(1 H, d. J=5.1Hz). 



Elementary analysis as C19H21N3O3 

Calcd. (%) I C. 70.57; H, 6,55; N, 12.99. 
Found (%) j C, 70.39; H, 6.55; N, 12.93. 

Compound B-84 

3-hydroxy-1 -methyl-4-(6-phenoxypyridazine-3-yl)-1 ,5-dihydropynrole-2-one 
[0340] 




(B^o) (B-61) (B-a2} 



/ 




(8^ (B-84) 



(B-80) According to the method of J. Chem. Soc. 1947,239, 6-methyl-2H-pyridazine-3-one was synthesized. 
NMR(CDCl3) 6 : 2.34(3H, s). 6.92(1H. d, J=9.7Hz), 7.16(1H,d, J=9.5Hz). 11.97(1H. bs). 

(B-81 ) Using the above-mentioned compound (B-80) , according to the method of WO 01 /1 7968, 3-chloro-6-meth- 
ylpyridazine was synthesized. 

NMR(CDCl3) 5: 2.72(3H, s). 7.32(1 H. d, J=8.9Hz). 7.42(1 H. d. J=8.9Hz). 

(B-82) Using the above-mentioned compound B-81. according to the method of (B-10), 3-methyl-6-phenoxypyri- 
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dazine was synthesized. 

NMR(CDCl3) 5: 2,66(3H, s), 7.07(1 H, d, J=8.9Hz), 7.17-7.25{3H, m), 7.34(1 H, d, J=8.9Hz), 7.37-7.43(2H, m). 

The following compound was prepared as well as above. 
3-(4-fluoropheno)(y)-6-methylpyrida2ine 

NMRCCDCy 5 : 2.65(3H, s), 7.05-7.1 9(5H. m), 7.34(1 H. d. J=8.9Hz). 

(B-83) Using the above-mentioned compound B-82, according to the method of (B-11) . 2-hydroxy-3-(6-phenox- 
ypyridazine-3-yl}-acryric add ethyl ester was synthesized. 
Melting point : 127-128^0 

NMR(CDCl3) 5 : 1.39(3H. t, J=7.2Hz). 4.36(2H, q. J«7.2Hz). 6.47(1 H. s). 7.19-7.32(4H. m). 7.41 -7.49(3H. m). 
The following compound was prepared as well as above. 

3- [6-(4-fluorophenoxy)-pyridazine-3-yll-2-hydroxyacrylic acid ethyl ester 
Melting point: 164-1 65<*C 

NMR(CDCl3) 5 : 1.39(3H, t, J=7.0Hz). 4.36(2H. q. J=7.0Hz), 6.48(1 H, s), 7.11-7.26(5H. m), 7.44(1 H, dd, J=0.6. 
9.1Hz). 

(B-84) Using the above-mentioned compound B-83, according to the method of (B-12) , 3-hydroxy-1 -methyl- 

4- (6-phenoxypyridazine-3-yl)-1 ,5-dihydropyn'ole-2-one was synthesized. 
Melting point: 220-225''C 



Elementary analysis as CisH^sNsOs 

Calcd. (%) j C, 63.60; H. 4.63; N. 14.83. 
Found (%) I C. 63.49; H. 4.36; N. 14.54. 



NMR(CDCl3) 6: 3.17(3H, s). 4.29(2H, s). 7.20-7.30(4H, m), 7.42-7.48(2H. m), 7.85(1 H. d, J=9.5Hz). 

[0341] The following compound was prepared as well as above. 

(B-84-a) 3-hydroxy-1 HSopropyl-4-(6-phenoxypyridazine-3-yl)-1 ,5-dihydropyrrole-2-one 
Melting point: 203-205*>C 



Elementary analysis as C^7H^7N303 0.1 

Calcd. (%) I C, 65.21 ; H, 5.54; N. 13.42. 
Found (%) I C. 65.17; H. 5.22; N, 13.17. 



NMR{CDCl3) 5: 1.28(6H, d, J=6.7Hz), 4.31 (2H. s). 4.53(1 H. sept), 7.20-7.29(4H. m). 7.41 -7.47(2H. m), 8.03(1 H, 
d, J=9.2Hz). 

(B-84-b) 4-[6-(4-fluorophenoxy)-pyridazine-3-yl]-3-hydroxy-1 -methyl-1 ,5-dihydropyrr6le-2-one 
Melting point: 240-243''C 



Elementary analysis as Ci5Hi2^N303 O.2H2O 


Calcd. (%) 
Found (%) 


C, 59.09; H.4.10; N, 13.78; F.6.23. 
C, 59.06; H, 3.70; N, 13.72; F. 6.02. 



NMR(CDCl3) 5: 3.17(3H, s). 4.30(2H, s), 7.09-7.27(5H, m), 7.94(1 H, d, J=9.2Hz). 
(B-84-c)4-[6-(4-fluorophenoxy)-pyridazlne-3-yll-3-hydroxy-1-[sopropyl-1 ,5Klihydropyrrole-2-one 
Melting point: 204-206°C 



Elementary analysis as C^yH^gFNsOs 


Calcd. (%) 
Found (%) 


C, 62.00; H.4.90; N, 12.76; F.5.77. 
C. 61 .95; H, 4.61 ; N, 12.67; F. 5.58. 

1 



NMR(CDCl3) 5: 1.28(6H, d. J=6.7Hz). 4.31 (2H, s). 4.50(1 H. m). 7.09-7.23(5H. m). 8.06(1 H, d. J=9.2Hz). 
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Compound B-90 

3-hydroxy*1 -methyl-4-(5-phenethylpyridazine-3-yl)-1 .5-dihydropyrrote-2-one 
S [03421 



10 



15 




(8-88) (8-89) O-BO) 



(B-85) To a solution of diisopropylamine(1 1.5ml, 82.1mmol)in tetrahydrofuran(100ml}, was added dropwise a n- 
butyl lithium solution (79.5mmol) under ice-cooling and the mixture was stirred for 20 minutes. Acetone (5.85ml, 
79.7mmol) was added dropwise thereto at -78"C and th mixture was stlrr^ for 30 minutes. A solution of 2-oxo- 
4-phenylbutanoic add ethyl ester (IS.Og. 72,7mmol) in tetrahydrofuran (50ml) was added dropwise thereto and 

25 the mixture was stirred for 1 hour. An ammonium chloride aqueous solution was added to terminate the reaction, 

then the mixture was extracted with ethyl acetate. The extract was washed and dried, and the solvent was evap- 
orated under reduced pressure. The residue was purified with silica gel column chromatography (n-hexane : ethyl 
acetate=5:1-2:1 ) to give 2-hydroxy-4-oxo-2-phenethylpentanoic acid ethyl ester (16.7g. yield : 87%) . 
NMR(CDCl3) 6: 1 .29(3H, t. J=7.2H2), 1 .96{2H. m). 2.1 6(3H. s). 2.49(1 H. m), 2.79(1 H. m), 2.88(1 H. d. J=l 7.4H2). 

30 3.07(1 H, d, J=1 7.4Hz), 3.81 (1H, brs), 4.23(2H, q. J=7.2H2), 7.1 3-7.31 (5H. m). 

(B-86) To a solution of the above-mentioned compound B-85 (16. 7g, 63.2mmol) in 95% ethanol (35ml) was added 
hydrazine - hydrate (4.70ml. 95.0mmol) and the mixture was refluxed for 2 hours. The solvent was evaporated 
under reduced pressure, then the precipitated crystals were washed with water and dried under reduced pressure 
to give 6-methyl-4-phenethyl-2H-pyridazine-3-one (8.71 g, yield : 64%) . 

35 NMR(CDCl3) 6 : 2.25(3H. s). 2-92(4H. m), 6.82(1 H, s). 7.16-7.33(5H. m). 11 .03(1 H, brs). 

(B-87) To a solution of the above-mentioned compound B-86 (4.29g, 20.0mmol) , was added phosphorus oxychlo- 
ride (1 0ml) and the mixture was stirred at 80*C for 30 minutes. The solvent was evaporated and to the residue 
was added ice (40g) , then the mixture was neutrazied with a 5N sodium hydroxide aqueous solution and extracted 
with ethyl acetate. The extract was washed and dried, then the solvent was evaporated under reduced pressure 

40 to give crude 3-chloro-6-methyl-4-phenethylpyridazine. 

(B-8B) A suspension of the above-mentioned crude compound B-87. 28% aqueous ammonia (4g) , and 10% pal- 
ladium - carbon (0.80g) in 95% ethanol (400ml) was stirred in hydrogen atomospher at 4 atm at room temperature 
for 30 minutes. The reaction mixture was filtered and the solvent was evaporated under reduced pressure. The 
residue was extracted with ethyl acetate and the extract was washed and dried, then the solvent was evaporated 

^ under reduced pressure. The residue was purified with silica gel column chromatography (ethyl acetate) to give 
3-methyl-5-phenethylpyrida2ine (3.49g. yield: 88%). NMR(CDCl3) 6: 2.66(3H, s), 2.93(4H, m). 7.05(1 H, d, 
J=2.3H2). 7,10-7.33(5H. m), 8.84(1 H. d, J=2.3H2). 

(B-89) To a solution of the above-mentioned compound B-88 (3.00g, 15.1 mmol) in tetrahydrofuran (60ml) , was 
added dropwise a n-butyl lithium solution (16.7mmol) at-78"C. Oxalic add diethyl (6.20ml, 45.6mmol) was added 

so thereto and the mixture was stirred for 1 hour, to which was added an ammonium chloride aqueous solution under 

ice-cooling to tenninate the reaction, followed by extraction with ethyl acetate. The extract washed and dried, then 
the solvent was evaporated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and the portion eluted with ethyl acetate was evaporated under reduced pressure. The predpitated crystals 
were recrystalli2ed from ethyl acetate - isopropylether - n-hexane to give 2-hydroxy-3-(5-phenethylpyrida2ine-3-yl)- 

55 acrylic acid ethylester (954mg, yield : 21%) . 

Melting point : 94-95X 
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Elementary analysis as C,7H^8N203 

Calc3d. (%) I C. 68.44; H, 6.08; N, 9.39. 
Found (%) I C, 68.35; H. 5.88; N. 9.36, 



NMRCCDCy 6 : 1 .39(3H. t. J=7. 1 Hz), 2.88-3.02(4H, m), 4.35(2H, q, J=7. 1 Hz), 6.02(1 H, s). 7.00(1 H. s), 7. 1 0-7. 1 6 
(2H. m), 7.21-7.35(3H, m), 8.31 (IH, s). 

(B-90) To a solution of the above-mentioned compound B-89 (149mg, 0.50mmol) in dioxane (7.5ml) , were added 
parafomialdehyde (79.8mg, 2.00mmol) and methylamine (2.01 mmoL 40% methyl alcohol solution) and the mixture 
was stirred at room temperature for 3.5 hours. An ammonium chlonde aqueous solution was added thereto to 
terminate the reaction, and the mixture was extracted with chloroform. The extractwas washed and dried, then the 
solvent was evaporated under reduced pressure. The precipitated crystals were recrystallized from ethanol to give 
3-hydroxy-1-methyl-4-(5-phenethylpyridazjne-3-yl)-1 ,5-dihydropyrrole-2-one (119mg, yield: 81%) . 
Melting point: 203-205''C 



Elementary analysis as C^7H^7N302 


Calcd. (%) 
Found {%) 


C, 69. 1 4; H, 5.80; N. 1 4.23, 
C, 68.76; H,5.68; N. 14.04. 



NMR(CDCl3) 6: 2.99(4H, s). 3.17(3H. s), 4.15(2H. s), 7.11-7.18(3H, m). 7.21.7.37(3H. m). 8.62(1H. d, J=1.5Hz). 
[0343] The following compound was prepared as well as above. 

(B-90-a) 3-hydroxy-1 -isopropyl-4-(5-phenethylpyridazine-3-yl)-1 ,5-dihydropyrrole-2-one 
Melting point: 182-184''C 



Elementary analysis as C^9H2iN302 O.IC3H7OH 


Calod. (%) 
Found (%) 


C, 70,37; H.6.67; N, 12.76. 
C, 70.06; H.6.40; N, 12.64. 



NMR(CDCl3) 5: 1 .29(6H, d, J=6.9Hz), 3.00(4H, s). 4.1 7(2H, s), 4.57(1 H, m). 7.12-7.1 7(2H. m), 7.21-7.37(5H, m). 
8.67(1 H, d, J=2.1H2). 

Compound B-95 

3-hydroxy-1-methyt-4'(5-phenoxypyrazine-2-yl)-1,5-dihydropyrrole-2-one 
[0344] 



{B-91) {B-92) (B-93) 



/ 




(B-94) (B.95) 
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(B-91 ) According to the method of J. Am. Chem. Soc. 1 952,74,1 580, 5-methyl-1 H-pyrazine-2-one was synthesized. 
NMR{CDCl3) 6: 2-34(3H. s), 7.08(1 H, s), 8.21 (1H, s). 

(B-92) Using the at)ove-mentioned compound B-91 , according to WO 01/1 7968, 2-chioro-5-methyl pyrazine was 
synthesized. 

NMR(CEX:ia) 5 : Z56(3H, s), 8.24(1 H, s), 8.49(1 H. s). 

(B-93) Using the above-mentioned compound B-92, according to the method of (B-1 0) , 2-methyl-5-phenoxypyra- 
zine was synthesized. 

NMR(CDCl3) 6: 2.51 (3H. s), 7.12-7.26(3H. m), 7.39-7.44(2H, m), 7.98(1 H. s), 8.31 (1H, s). 
The following compound was prepared as well as above. 

2- (4-fluorophenoxy)-5-methylpyrazine 

NMR(CDCl3) 6 : 2.51 {3H. s), 7.09-7.1 2(4H. m), 7.95(1 H. s), 8.32(1 H, s). 

(B-94) Using the above-mentioned compound B-93. according to the method of {B-11) , 2-hydroxy-3-(5-phenox- 
ypyrazine-2-y!}-acrylic acid ethyl ester was synthesized. 
Melting point: 128-1 29°C 

NMR(CDCl3) 5 : 1.40(3H, t. J«7.0Hz). 4.37{2H, q, J=7.0Hz). 6.63(1H, s), 7.16-7.19(2H, m), 7.26-7.31 (1 H, m). 
7.43-7.48(2H. m). 8.13(1 H, d. J=1 .5Hz), 8,29(1 H. d. J=1.2Hz). 

The following compound was prepared as well as above.. 

3- [5-(4-fluorophenoxy)-pyrazine-2-yl]-2-hydroxyacrylic acid ethyl ester 
Melting point: 139-140°C 

NMR(CDCl3) 5: 1 .40(3H, t, J=7.0Hz), 4.37(2H. q, J=7.0Hz), 6.63(1H. s), 7.12-7.14(4H. m), 8.11(1H. d. J=1.1Hz). 
8.30(1 H, d, J»0.9Hz). 

(B-95) Using the atx)ve-mentioned compound B-94, according to the method of (B-12) , 3-hydroxy-1-methyl- 

4- (5-phenoxypyrazlne-2-yl)-1,5-dihydropyrrole-2-one was synthesized. Melting point: 233-235"C 



Elementary analysis as C^sH^sNjOs O.3H2O 

Calcd. (%) I C. 62.41 ; H. 4.75; N, 14.56. 
Found (%) I C, 62.52; H, 4.48; N. 1 4.61 . 



NMR{CDCl3) 6: 3.16(3H. s), 4.19(2H. s), 7.16-7.18(2H, m), 7.25.7.31 (1 H, m), 7.42-7.48(2H, m). 8.27{1H, d, 
J=1.2Hz), 8.35(1 H, d, J=1.5Hz). 

[0345] The following compound was prepared as well as atrave. 

(B-95-a) 3-hydroxy-1 -isopropyl-4-(5-phenoxypyrazine-2-yl)-1 ,5-dtitydropyrrole-2-one 
Melting point: 216-217°C 



Elementary analysts as C17H17N3O3 

Calcd. (%) I C. 65.58; H. 5.50; N. 13.50. 
Found (%) I C, 65.27; H, 5.35; N, 13.47. 



NMR(CDCl3) 6: 1 .29(6H, d, J=7.0Hz). 4.17{2H, s). 4.51 (1H. sept), 7.15-7.20(2H, m), 7.24-7.30(1 H, m), 7.41-7.47 
(2H, m), 8.34(1 H, d. J=1 .5Hz), 8.40(1 H, d. J=1 .2Hz), 8.78(1 H, bs). 

(B-95-b) 4-[5-(4-f luorophenoxy)-pyrazine-2-yl]-3-hydroxy-1 -methyl-1 ,5-dihydropyrrole-2-one 
Melting point: 237-238^0 



Elementary analysis as C^5H|2FN303 0.1 H2O 

Calcd. (%) 1 C, 59.44; H, 4.06; N. 13.86; F; 6.27. 
Found (%) I C, 59.34; H. 4.01 ; N, 1 3.95; F% 6.31 . 



NMR(CDCl3) 5: 3.16(3H, s), 4.19(2H, s), 7.11-7.15(4H, m), 8.26(1H, d, J=0.9Hz), 8.36(1H, d, J=0.9Hz), 8.93(1H, 
bs). 

(B-95-c) 4-[5-(4-f(uorophenoxy)-pyrazine-2-yl]-3-hydroxy-1 -isopropyll ,5-dihydropyrrole-2-one 

Melting point: 227-229*»C 
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Elementary analysis as C^yH^gFNsOs 

Calod. (%) 1 C, 62.00; H.4.90; N, 12.76; F.5.77. 
Found (%) ic, 62.05; H,4.81; N. 12.75; F,5.72. 



NMR(CDCl3) 5: 1 .29(6H, d. J=6.7Hz), 4.1 7(2H, s), 4.51 (1 H. sept). 7.09-7. 1 6(4H, m). 8.35(1 H, s). 8.40(1 H. s), 8.69 
(1H.bs). 

Ck)mpound B-106 

4-(5-(4-fluorobenzyl)-pyrazine-2-yl)-3-hydroxy-1 -methy(-1 ,5-dihydropyrrole-2-one 
[0346] 




(B-101) (B-t02) (8^103) 



(B-104) (B-105) (B-106) 

(B-96) To a solution of 5-methyl-2-pyrazine carboxylic acid (25g, 180mmol) , HOBt (4.9g, 36mmol) , and N.O- 
dimethyl hydroxyamlne hydrochloride (21 g, 220nimol) in methylene chloride (1 00ml) and chloroform (400ml) , were 
added triethylamine (30mi, 220mmol) and WSCD (41 g, 220mmol) and the mixture was stirred at room temperature 
for 2 hours. The solution was washed and dried, then the solvent was evaporated undr reduced pressure to give 
crude 5-methylpyrazine-2-carboxylic acid methoxymethylamide (30.5g) . 
NMR(CDCl3) 5: 2.63(3H. s), 3.41 (3H. s), 3.75(3H, s). 8.47(1 H. s). 8.82(1 H. s). 

(B-97) To a solution of the above-mentioned crude product B-96 (16.3g, 90mmol) in tetrahydrofuran (220ml) , was 
added dropwise 4-fIuorophenylmagnesium bromide (9gml) at -40°C and the mixture was stirred at -20°C for 30 
minutes. An ammonium chloride aqueous solution was added to terminate the reaction, which was extracted with 
ethyl acetate. The extract was washed and dried, then the solvent was evaporated under reduced pressure. The 
precipitated crystals were washed with n-hexane and dried to give 4-fluorophenyl-5-methy lpyrazine-2-yl-metanone 
(16.8g, yield -.86%). 

NMR{CDCl3) 5: 2.70(3H, s), 7.15-7.21 (2H, m). 8.16-8.20(2H, m), 8.54(1 H, s), 9.17(1 H, s). 
(B-98) To a solution of the above-mentioned compound B-97 (16.8g. 78mmol) in chloroform {250ml), was added 
m-chioroperbenzoic acid (22. 7g, 86mmol) and the mixture was stirred at room temperature overnight. Sodium 
hydrogen carbonate was added thereto to alkalify the solution and the mixture washed and dried, then the solvent 
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was evaporated under reduced pressure. The precipitated crystals were washed with dlisopropylether and dried 
under reduced pressure to give (4-fluorophenyl)-(5-methyl-4-oxypyrazine-2-yl)-metanone {15.8g, yield : 88% ) . 
NMRCCDOa) 6: ^56(3H. s). 7.14-7.22(2H. m), 8.18-8.24(2H, m), 8.53(1H. s). 8.77(1H. s). 
(B-99) A solution of the above-mentioned compound B-98 (1 5.8g, 78mmol) in acetic anhydride (1 60ml) was stirred 
at ISS^'C for 3 hours, which was cooled to room temperature, then water (500ml) was added thereto with stim'ng 
overnight The reaction solution was extracted with ethyt acetate, then the extract was washed and dried. The 
solvent was evaporated under reduced pressure and the residue was purified with silica gel column chromatog- 
raphy (n-hexane : ethyl acetate5=3:1 ) to give acetic acid 5-(4-fluoroben2oyl)-pyrazine-2-ylmethyl ester {8.0g, yield : 
43%) . 

NMR(CDCl3) 2.22(3H, s). 5.37(2H. s). 7.16-7.22(2H, m), 8.17-8.22(2H. m), 8.72(1 H, s). 9.24(1 H, s). 
(B-1 00) To a solution of the above-mentioned compound B-99 (8.0g, 29mmol) In methyl alcohol (60ml), was added 
sodium borohydrate (491 mg, 11.7mmol) under ice-cooling and the mixture was stirred for 2 hours, which was 
wanned to room temperature, followed by stirring for 30 minutes. An ammonium chloride aqueous solution was 
added to tenninate the reaction, and the mixture was extracted with ethyl acetate. The extract was washed and 
dried, then the solvent was evaporated under reduced pressure to give crude acetic aod 5-[(4-fIuorophenyl)-hy- 
droxymethyq-pyrazine-2-ylmethyl ester (8.0g) . 

NMR(CDCl3) 6: 2.1 5(3H. s), 5.25(2H, s), 5.87(1 H. s). 7.02-7.08(2H, m). 8.34-8.39(2H. m), 8.53(1 H. s), 8.58(1 H, s). 
(8-1 01 ) To a solution of the above-mentioned crude product B-1 00 (8.0g) in trifluoroacetic acid(200ml), was added 
triethylsilane(40ml, 250mmol)under ice-cooling and the mixture was stirred at room temperature for 4 days. The 
solvent was evaporated under reduced pressure and an aqueous solution of sodium hydrogen carbonate was 
added to neutrize the solution, which was extracted with ethyl acetate. The extract was washed and dried, then 
the solvent was evaporated under reduced pressure and the residue was purified with silica gel column chroma- 
tography (n-hexane : ethyl acetate=1:1) to give acetic acid 5-(4-fluorobenzyl)-pyrazine-2-ylmethyl ester (4.5g. 
yield : 60%) . 

NMR(CDCl3) 6: 2.1 5(3H. s). 4.1 4(2H. s). 5.22(2H. s). 6.97-7.03(2H. m). 7.20-7.25(2H. m), 8.43(1 H. s), 8.57(1 H, s). 
(B-1 02) To a solution of the above-mentioned compound B-1 01 (4.5g, 17.3mmol) in methyl alcohol (50ml). was 
added a 2N sodium hydroxide aqueous solution (26ml) and the mixture was stinted at room temperature for 1 hour. 
Hydrochloric acid and an ammonium chloride aqueous solution were added to neutrize the reaction solution, which 
was extracted with ethyl acetate. The extract was washed and dried, then the solvent was evaporated under 
reduced pressure. The residue was purified with silica gel column chromatography (n-hexane : ethyl acetate=1 : 
2) to give [5-(4-Ruoroben2yl)-pyrazine-2-yl]-methyl alcohol (3.1g, yield : 82%) . 

NMR(CDCl3) 6: 3.15(1H. brs). 4.14(2H, s). 4.79(2H, s). 6.97-7.02(2H. m), 7.19-7.24(2H. m). 8.39(1H, s). 8.55(1H. 

s). 

(B-1 03) To a solution of the above-mentioned compound B-1 02 {3.0g. 1 3.7mmol) in chloroform (90ml) . was added 
manganese dioxide (1 2.0g. 137mmol) and the mixture was refluxed for 3 hours. The reaction mixture was filtered 
with celite and the solvent was evaporated under reduced pressure to give crude 5-(4-fluorobenzyt)-pyrazine- 
2-carboaldehyde (2.46g) . 

NMR(CDCl3) 8: 4.25(2H, s). 7.00-7.06(2H, m), 7.23.7.28(2H. m). 8.60(1H. s). 9.09(1H. s). 10:11(1H, s). 
(B-104) (B-105) -lerCOt coolT To a lithium bis(trimethylsilyl)amrde solution(1 3.6ml), was added dropwise a tet- 
rahydrofuran (15ml) solution containing (dimethoxyphosphoryl) - (2.2,2-trichloro-1 ,1-dimethylethoxycarbonyloxy) 
- acetic acid methyl ester (5.03g. 12.5mmol) synthesized according to Tetrahedron Lett.25. 3529, 1984) and the 
mixture was stirred for 10 minutes. A solution of the above-mentioned compound B-1 03 (337mg, 1.56mmol) in 
tetrahydrofuran (2ml) was added thereto and the mixture was stirred for 10 minutes, which was warnied to 0°C 
and stirred for 20 minutes. An ammonium chloride aqueous solution was added to terminate the reaction and the 
mixture was extracted with ethyl acetate. The extract was washed and dried, then the solvent was evaporated 
under reduced pressure. The residue was purified with silica gel column chromatography (n-hexane : ethyl ace- 
tate=2:1 -1 :2) to give 3-[5-(4-fluorobenzyl)-pyrazine-2-yl]-2-(2,2,2-trichloro-1 ,1-dimethylethoxycarbonyloxy)-acrylic 
acid methyl ester (3.46g. yield : 62%) and 3-[5-(4-fluorobenzyl)-pyrazine-2-yl]-2-hydroxy acrylic add methyl ester 
{0.70g, yield: 21%). 3-[5-(4-fluorobenzyI)-pyrazine-2-yl]-2-(2,2,2-trichloro-1 ,1-dimethylethoxycarbonyloxy)-acrylic 
acid methyl ester. 

NMR(CDCl3) 5: 1.98(6H, s), 3.76(2H, s). 4.15(3H, s), 6.93(1 H, s), 6.98-7.04(2H. m), 7.20-7.25(2H, m), 8.42(1 H. 
d, J=1 .SHz), 8.69(1 H, d, J=1.5Hz). 3-[5-(4-fluorobenzyl)-pyra2ine-2-yl]-2-hydroxyacfylic add methyl ester 
Melting point: 122-123*^0 



Elementary analysis as C^sH^3FN203 


Calcd. (%) 
Found (%) 


C, 62.50; H,4.55; N.9.72; F. 6.59. 
C, 62.45; H, 4.35; N. 9.72; F, 6 45. 

1 
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NMRCCDCy 5:3.91 (3H, s), 4.16(2H. s). 6.64(1 H, s). 6.99-7.05(2H. m), 7.22-7.25(2H. m), 8.28(1 H, s), 8.50(1 H, s). 
(B-106) Using the above-mentioned compound B-105, t)y a similar method to (B-12), 4-[5-(4-fluorobenzyl)-pyra- 
zine-2-yl]-3-hydroxy-1 -methyl-1 ,5-dihydropyrrol8-2-one was otitained. 
Melting point: 223-225X 



Elementary analysis as C^eH^4FN302 

Calcd. (%) j C, 64.21 ; H, 4.71 ; N. 14.04; F. 6.35. 

Found (%) I C, 63.65; H, 4.31 ; N.I 3.89; F. 6.1 9; CI. 0.82. 



NMR{CDCl3) 6: 3. 1 6(3H, s). 4.1 6(2H, s). 4.21 {2H. s), 6.98-7.04(2H, m), 7.21 -7.27{2H, m), 8.35(1 H. s), 8.60(1 H, s). 

[0347] The following compound was prepared as well as above. 

(B-106-a) 4-[5-(4-fluorot)enzyl)-pyra2ine-2-yl]-3-hydroxy-1-isopropyl-1.5-dihydropyrrole-2-one 
Melting point: 207 - 209*'C 



Elementary analysis as C^8Hib^N302 


Calcd. (%) 
Found (%) 


C, 66.04; H. 5.54; N, 12.84; F, 5.80. 
C. 65.25; H, 5.38; N. 1 2.46; F; 5.51 . 



NMR(CDCl3) 5:1.29(6H, d, J=6.9H2), 4.16(2H. s), 4.18{2H. s). 4.55(1 H. sept. J=6.9Hz), 6.98-7.04(2H. m). 
7.21 -7.26(2H, m), 8.34(1 H, s), 8.74(1 H. s). 

Compound 8-110 

4-[4-(4-fluorobenzy loxy)-(1 .3,5]triazine-2-yl]-3-hydroxy-1 -methyH .5-dihydropyrrole-2-one 
[0348] 




(B-109) (B-1 10) 

(B-107) According to Synthesis 1981,907, 2-chloro-4-methyl(1,3,5]triazine was synthesized. 
NMR(C0Cl3) 5 : 2.71 {3H. s), 8.92(1 H, s). 

(B-1 08) To a solution of caldum cart)onate (7.8g, 57mmol) in 4-f luorot)enzyl alcohol (1 5ml) , was added the above- 
mentioned compound (B-107) (7.4g, 57mmol) and the mixture was stirred at 90^C for 3 hours. Water was added 
to terminate the reaction, which was extracted with ethyl acetate. The extract was washed and dried, then the 
solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatography 
(n-hexane : ethyl acetate=3:1-1 :1) to give 2-(4-fluorobenzyloxy)-4-methyI[1 .3.5)triazine (3.3g, yield : 26%) . 
NMR(CDCl3) 5 : 2.60(3H, s), 5.44(2H. s). 7.32-7.36(2H, m), 7.43-7.48(2H, m). 8.77(1 H, s). 
(B-1 09) Using the above-mentioned compound B-1 08, according to the method of (B-1 1 ) , 3-[4-(4-fluorobenzyloxy) 
-[1 ,3,51tria2ine-2-yll-2-hydroxyacrylic add ethyl ester was synthesized. 
Melting point: 142-143**C 
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NMRCCDCy 6: 1 .40(3H, t, Jo7.0Hz), 4.38(2H. q, J=7.0Hz), 5.47(2H. s), 6.54(1 H, s). 7.05-7.11 (2H, m). 7.44-7.48 
(2H, m), 8.80(1 H.s). 

(B-1 1 0) Using the above-mentioned compound B-1 09, according to the method of (B-1 2) . 4-[4-(4-fluoroben2ytoxy) 
i^ .3,5Itriazine-2-yl]-3-hydroxy-1 -methyH ,5-dihydropyrrole-2-one was synthesized. 
Melting point : 169-1 71 



Elementary analysis as Ci5H^3FN403 O.3H2O 

Calcd. (%) I C. 56.00; H, 4.26; N. 1 7.42; F. 5.91 . 
Found (%) I C. 55.92; H, 3.89; N, 1 7.58; F, 5.62. 



NMR(CDCl3) 5: 3.17(3H. s). 4.20(2H. s). 5.47(2H. S), 7.05-7.1 1 (2H. m). 7.44-7.48(2H. m), 8.82(1 H. s). 
[0349] The following compound was prepared as well as above. 

(B-110-a) 4-[4-(4-fluoroben2yloxyH1.3.51triazine-2-yll-3-hydroxy-1-lsopropyl-1,5-dlhydropyrrol^^ 
Melting point: 105-106^0 



Elementary analysis as C^7H^7FN40a 

Calcd. (%) I C. 59.30; H.4.98; N. 16.27; F, 5.52. 
Found (%) jC, 59.12; H, 4.68; N, 16.29; ^5.36. 

NMR{CDCl3) 6: 1.27(6H, d. J=6.7H2). 4.15{2H. s). 4.57(1 H. sept), 5.48(2H, s). 7.03-7.11 (2H. m), 7.44-7.48(28, 
m). 8.82(1 H.s). 

Compound B-1 12 

4-{5-[2-(4-fluorophenyl)ethyl]-thia2ole-2-yl}-3-hydroxy-1-methyl1,5-dihydropyrrDle-2-one 
[0350] 




(B-111) (B-112) 



(B-111) According to WO 01/17968. 3-{5-[2-(4-fluorophenyl)ethyl]-thiazole-2-yl}-2-hydroxyacrylic acid ethyl ester 
was synthesized. 
Melting point: 146-148X 



Elementary analysis as CigH^eFNOgS 

Calcd. (%) I C. 59.80; H, 5.02; N. 4.36; F.5.91; S.9.98. 
Found (%) j C, 59.85; H, 4.90; N, 4.32; F, 5.82; S. 1 0.03. 



NMR(CDCl3) 5 : 1 .38(3H. t. J=7.1 Hz), 2.95(2H, t. J=7.5H2). 3. 14(2H. t, J=7.5Hz), 4.36(2H. q, J=7.1 Hz), 6.69(1 H 
s). 6.95-7.01 (2H. m). 7.09-7.14(2H. m), 7.41 (1 H, s). 

(B-1 1 2) Using the above-mentioned compound B-1 1 1 , by a similar method to (B-1 2), 4-{5-[2-(4-fluorophenyl)ethyl]- 
thia20le-2-yl}-3-hydroxy-1-methyl-1,5-dihydropyrrole-2-one was obtained. 
Melting point: 214-216*'C 
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Elementary analysis as C^bH^5FN202S 

Calod. (%) I C, 60.36; H, 4.75; N. 8.80; F. 5.97; S, 10.07. 
Found (%) I C, 59.98; H, 4.59; N, 8.59; F, 5.77; S. 9.95. 



NMR{CDa3) 6: 2.93(2H, t, J=7.6Hz), ^98(3H. s), 3.15(2H, t. J=7.4Hz), 4.21 (2H. s), 7.07-7.12(2H, m). 7.25-7.29 
(2H, m), 7.48(1 H. s). 

[0351] The following compound was prepared as well as above. 

(B-112-a) 4-{5-[2-(4-fluorophenyl)ethyl]>thiazole-2-yl}-3-hydroxy-1ssopropyl-1,5Klihydropy^^^ 
Melting point: 208 - 210»C 



Elementary analysis as C^8Hi9^'^202^ 


Calcd. (%) j C, 62.41 ; H. 5.53; N. 8.09; 
Found (%) 1 C. 62.21 ; H. 5.51 ; N, 8.02; 


F. 5.48; 
F, 5.39; 


S, 9.26. 
S, 9.24. 



NMR(CDCl3) 5: 1.28{6H. d. J=6.7H2), 2.96(2H, t, J=7.4Hz). 3.16(2H, t, J=7.4Hz). 4.23(2H, s). 4.53(1 H. sept. 
a=6.7H2). 6.95-7.00(2H, m). 7.10-7.14(2H. m), 7.41(1H. s). 

Compound B-117 

4-[5-(4-fluorobenzyl)-thlazole-2-ylI-3-hydroxy-1-methyl-1,5<lihydropyrrole-2-one 
[0352] 




(8-113) (B-114) (B-IIQ 




(B-11© (B-IIT) 



(B-1 1 3) According to J. Org. Chem. 1 993. 58, 1 696-1 701 . 3-(4-fluorophenyl)-propionic aldehyde was synthesized. 
(B-114) To a solution of the above-mentioned compound B-113 (4,6g, 3Dmmol) in acetonitrile (120ml). tetrabuty- 
lammonium tribromide (1 4.5g. 30mmol) was added and the mixture was stirred at room temperature for 30 minutes. 
The solvent was evaporated under reduced pressure and water was added thereto, which was extracted with 
diethyl ether. The extract was washed and dried, then the solvent was evaporated under reduced pressure to give 
crude 2-bromo-3-{4-fluorophenyl)-propionic aldehyde (6.0g) . 

NMR(CDCl3) 5 : 3.14(1H, dd. J=7.8. 14.8Hz). 3.46(1H. dd. J=6.6. 14.8Hz), 4.41(1H. dt. J=2.4. 6.7Hz), 6.98-7.04 
(2H, m), 7.17-7.21 (2H. m), 9.49(1 H, s). 

(B-1 15) To a solution of the above-mentioned crude product B-114 (6.0g) in acetonitrile (60ml) , was added thio- 
acetoamide (3.9g, 52mmol) and the mixture was refluxed for 1 hour. A sodium hydrogen carbonate aqueous so- 
lution was added to neutrize the solution, which was extracted with diethyl ether. The extract was washed and 
dried, then the solvent was evaporated under reduced pressure. The residue was purified with silica gel column 
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10 



IS 



20 



25 



30 



35 



Chromatography (n-hexane : ethyl acetate=3:1) to give 5-(4-fluorol)en2yl)-2-methyfthia2ole {3.8g. yield : 71%) 

NMRCCDCy S : 2.64(3H. s), 4.08(2H. s). 6.96-7.02(2H. m). 7.15-7.20(2H. m), 7.32(1H, s). 

(B-1 1 6) Using the above-mentioned compound B-11 5, by a similar method to (B-l 1 ), 3-[5-(4-f!uorobenzyl)-thia20le- 

2-yl)-2>hydroxyacrylic add ethyl ester was obtained. 

Melting point: 160-162<>C 



Elementary analysis as C^5H|4FN03S 


Calcd.(%) jC, 58.62; H.4.59; N,4.56; 
Found (%) 1 C. 58.84; H, 4.32; N. 4.76; 


F.6.18; 
F, 6.45; 


S, 10.43. 
S, 10.90. 



NMR(CDCl3) 6: 1 .38(3H. t, J=7.1 Hz). 4.1 3(2H, s), 4.35{2H. q. J==7.1 Hz), 6.68(1 H, s), 7.00-7.05(2H, m), 7. 1 7-7.21 
(2H. m). 7.48(1 H. s). 

(B-117) Using the above-mentioned compound B-116. by a similar method to (B-1 2), 4-[5-(4-fluorobenzyl)-thiazole- 
2-yl]-3-hydroxy-1-methyl-1 ,5<lihydropyrrole-2-one was obtained. 
Melting point: 222-224<'C 



Elementary analysis as CigH^aFNgOgS 



Calcd.(%) I C, 59.20; H,4.31; N.9.20; 
Found {%) I C, 57.01 ; H, 4.08; N. 8.68; 



F,6.24; S, 10.54. 
F.5.91; S. 10.06. 



NMR(CDCl3) 6: 2.98(3H, s), 4.19(2H. s). 4.22(2H. s), 7.11-7.17(2H. m). 7.30-7.35(2H. m). 7.60(1 H, s). 
[0353] The following compound was prepared as well as above. 

(B-11 7-a) 4-[5-(4-fluorobenzyl)-thiazole-2-ylI-3-hydroxy-1 -isopropyl-1 ,5-dihydropyrrole-2-one 
Melting point: 212 - 214''C 



Elementary analysis as CiyH^^FNaOgS 



Calcd. (%) I C. 61 .43; H. 5. 1 6; N. 8.43; 
Found (%) i C. 61 . 1 7; H, 5.06; N, 8.30; 



F. 5.72; S. 9.65. 
F, 5.62; S, 9.58. 



NMR(CDCl3) 6: 1.26(6H, d. J=6.7Hz), 4.16(2H, s), 4.22(2H. s), 4.51 (1H. sept, J=6.7Hz). 6.98-7.03(2H, m). 
7.1 7-7.22(2H. m), 7.53(1 H, s). 
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C group compound 
Compound C-8 

2-[5-(4-fluorobenzyl)furan-2-cart)onyl)-3-hydroxy-4H-1-t)enzopyran&4-one 
[0354] 



Br 
OH 



a: 



(C-D 



(oaj 



Bn = benzyl 



06n 



OBn 
"CO2H 

(C-5) 



OBn 

o^^coa 

m 

(C-6) 







(C-G) 



(C-1) To a suspension of 60% sodiunn hydride (3-61g, 90.3mnriol) in dimethylformamide ( 50ml) , was added drop- 
wise a solution of 2-bronriophenol ( 15.1g, 87.3mnnol) in dimetfiylformamide (SOml) under ice-cooling and the mix- 
ture was stirred at the same temperature for 40 minutes. Chloromethyl methyl ether (7.29ml, SS.Ommol) was added 
dropwise thereto, and the mixture was stirred for 45 minutes. Water was added to terminate the reaction, which 
was extracted with ethyl acetate. The extract was washed and dried, then the solvent was evaporated under 
reduced pressure. The residue was distilled under reduced pressure to give 1-bromo-2*methoxymethoxybenzene 
(17.7g. yield: 94%) . 

boiling point: 67-68*'C (0.7mmHg) 

(C-2) To a solution of the above-mentioned compound C-1 ( 14.9g, 68.7mmol) in tetrahydrofuran (250ml) , was 
added dropwise an n-butyl lithium solution (1.55N, 46.5ml, 72:1 mmol) at -78*C. The mixture was stirred at the 
same temperature for 20 minutes and a solution of zinc chloride in diethylether (1.0N, 72.1ml, 72.1 mmol) was 
added dropwise thereto, which was stirred for 30 minutes. Chlorobenzyloxyacetyl (13.0ml, 82.4mmol) and tetrak- 
istriphenylphosphine palladium(1 .59g, 1 .4mmol)were added thereto and the mixture was stirred for 2 hours with 
cooling to room temperature. After adding dilute hydrochloric acid, the mixture was extracted with ethyl acetate, 
washed and dried, then the solvent was evaporated under reduced pressure and the residue was purified with 
silica gel column chromatography ( ethyl acetate : n-hexane = 1 .*9-1 :3 ) to give 2-benzyloxy-1-(2-methoxymethox- 
yphenyl)etanone (10.2g, yield : 52%) . 

NMR(CDCl3)6:3.43(3H, s). 4.69(2H, s). 4.73(2H, s) 5.22(2H, s). 7.05-7.1 8(2H. m). 7.27-7.49(6H, m), 7.86(1 H. dd. 
J=1.8, 7.8Hz). 
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(C-3) To a solution of the abovB-mentloned compound C-2 (1 0.2g, 35.7mmol) in methyl alcohol (1 00ml), was added 
2N hydrochloric acid (25ml) and the mixture was stirred at 50"C for 4 hours 30 minutes. Water (100ml) was added 
thereto, and the mixture was extracted with ethyl acetate, washed and dried, then the solvent w^s evaporated 
under reduced pressure and the residue was purified with silica gel column chromatography (ethyl acetate : n- 
hexane=1 :4) to give 2-ben2yloxy-1-(2-hydroxyphenyl)etanone (7.89g, yield : 91%) . 

NMR(CDCl3)5: 4.70{2H. s), 4.77(2H. s). 6.83-8.90(1 H, m). 7.00(1H. dd, J « 1.2, a4Hz), 7.28-7.51 (6H, m), 7.63 
(1H, dd, J=1.5. 8.1Hz), 11.9(1H,s). 

(C^) To a solution of the above-mentioned compound 03 (7.64g. 31 .6mmol) in pyridine (76ml) , was added ethyl 
ch loro glyoxylic acetate (5.29ml. 47.4mmol) under ice-cooling. The mixture was stirred for 20 minutes while allowing 
to be at room temperature, then further stirred at 100*»C for 37 hours. Water (5ml) was added thereto and the 
mixture was stirred at room temperature for 15 minutes and evaporated under reduced pressure, to which was 
added 1 N hydrochloric add, followed by extraction with ethyl acetate. The extract was washed and dried, then the 
solvent was evaporated under reduced pressure. The residue was purifiedwith silica gel column chromatography 
(ethyl acetate : n-hexane=1 :3) to give 3-ben2yloxy4-oxo-4/+chromene-2-carboxylic add ethyl ester (3.48g, yield : 

NMR(CDCl3)5: 1 .36(3H, t J=7.2H2), 4.40(2H. q. J=7.2Hz). 5.28(2H, s). 7.30-7.76(8H. m) 8.23-8.27(1 H. m). 
(C-5) To the above-mentioned compound C-4 (1.73g. 5.34mmol) in ethanol (16ml) . was added 2N sodium hy- 
droxide aqueous solution (3ml) and the mixture was stirred at room temperature for 1 hour. The mixture was 
concentrated under reduced pressure and 2N hydrochloric add (3.2ml) and water were added thereto, which was 
extracted with ethyl acetate, washed, and dried. The solvent was evaporated under reduced pressure and the 
residue was crystallized from ethyl acetate / n-hexane to give 3-ben2yloxy-4-oxo-4H-chromene-2-carboxyHc add 
(1.24g. yield: 79%). 
Melting point: 145-146*>C 

NMR(CDCl3)8: 5.63(2H. s). 7.36-7.52{6H. m), 7,62-7.66(1 H. m), 7.75-7.82(1 H, m). 8.25(1 H. dd, J=2.1, 7.8Hz). 
(C-6) To a solution of the above-mentioned compound C-5 (157mg. 0.53mmol) in methylene chloride ( 3ml) . were 
added oxalylchloride ( 50 nl. 0.69m mol) and dimethylformamide (2^il) under ice-cooling and the mixture was stirred 
for 20 minutes while allowing to be at room temperature. The solution was concentrated under reduced pressure 
to give crude 3-benzyloxy-4-oxo-4H-chromene-2-carboxylic add chloride. 

(C-7) To a solution of the above-mentioned compound C-6 in chloroform(1 ml), were added dlchlorobis(acetonitrile) 
palladium(ll) ( 12mg. 0.046mmol) and trimethylzinc compound (250mg) prepared below at room temperature and 
the mixture was stirred at the same temperature for 5 minutes and at 50*^0 for 20 minutes. Water was added thereto 
and the mixture was extracted with ethyl acetate, washed and dried. The solvent was evaporated and the residue 
was purified with silica gel column chromatography (ethyl acetate : n-hexane=1 :4) . Crystallization from ethyl ac- 
etate / n-hexane gave 3-benzyloxy-2-[5-(4-fluorobenzyl)furan-2-carbonyO chromene-4-one (82mg. yield : 21%) 
Melting point: 158°C 

NMR(CDCl3)5: 4.02(2H. s), 5.24(2H. s). 6.96-7.76(1 3H, m). 8.30 (1 H, dd. J=1 .5, 8.1Hz). 

(C-8) To a solution of the above-mentioned compound C-7 (79mg, 0.17mmol) in ethanol (2ml) and tetrahydrofuran 

(6ml) , was added 1 0% palladium-carbon (20mg) and the mixture was stirred at room temperature for 10 minutes 

under hydrogen atomospher. Aftre filtrating off the palladium-carbon, the filtrate was concentrated under reduced 

pressure and the residue was crystallized from tetrahydrofuran / methyl alcohol to give 2-[5-(4-fluorobenzyl)furan- 

2-carbonyI]-3-hydroxy-4H-1-benzopyrane-4-one (45mg, yield : 71 Vo) . 

Melting point: 226-227*'C 



Elementary analysis as C2iH^3F05 



Calcd. (%) i C. 69.23; H. 3.60; F, 5.21 . 
Found (%) I C. 69.00; H. 3.53; F. 5.15. 



NMR(CDCl3)6: 4.14(2H, s). 6.32(1H. d. J=3.6Hz), 7.01-7.79(7H. m), 7.90(1H, d, J=3.6Hz), 8.30 (1H, dd. J=1 5 
8.1Hz), 11.86(1H,s). 

(C-9) To a solution of bromofuran (500mg. 1.96mmol) In tetrahydrofuran (250ml). was added dropwise a n-butyl 
lithium solution (1 .55N, 1 ,3ml. 2.02mmol) at -78**C and the mixture was stin-ed for 5 minutes. To the mixture was 
added dropwise a solution of trimethyftin chloride(423mg. 2.06mmol)in tetrahydrofuran(0.5ml)and the mixture was 
stirred at -78**C for 30 minutes and further stirred with warming to room temperature. Water was added thereto 
and the mixture was extracted with ethyl acetate, washed, and dried. The solvent was evaporated under reduced 
pressure to give the crude trimethyltin compound. 

NMR(CDCl3)6: 0.20-a40(9H. m). 3.98(2H. s). 5,92-5.96(1 H, m). 6.46-6.50(1 H, m), 6.94-7.22(4H, m). 
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Compound C-12 

6-[(4-fluorGben2yl)oxy]-3-hydroxy(2-pyricfine-2-yl)-4H-1-ben2apyrane-4-one 
5 [0355] 



to 



15 



20 




(Oil) <C-12) 



2S (C-10) To a suspension of 2', 5'-dihydroxyacetophenone (23.1 g, 152mmol) and powder potassium carbonate 

( 23. 1g, 167mmol ) in acetonitrile ( 400ml ) , was added 4-fluorobenzylbromide (18.9ml, 152mmol) at room tem- 
perature and the mixture was refluxed for 3 hours. The solution cooled to room temperature was filtered and the 
obtained solid products were washed with ethyl acetate. The filtrate and the ethyl acetate solution after washing 
were combined and concentrated under reduced pressure, to which was added an ammonium chloride aqueous 

30 solution, followed by extraction with ethyl acetate. The extract was washed and dried, then active carbon (10g) 

was added thereto, followed by filtration and concentration under reduced pressure. The residue was crystallized 
from methyl alcohol (100ml) to give 1-[5-(4*fluorobenzyloxy)-2-hydroxyphenyl]etanone (30.3g, yield : 77%) . 
Melting point: 88.89**C 

NMR{CDCl3)6: 2.60(3H, s), 5.00(2H, s), 6.90-7.45(7H, m). 11. 87(1 H. s). 

35 (C-11) To a solution of the above-mentioned compound C-10(470mg, 1.81mmol)in ethanol (14ml), were added 

pyridine-2-aldehyde ( 202mg. 1 .SOmmol), and a 50% sodium hydroxide aqueous solution (0.490ml) and the mixture 
was stirred at room temperature for 43 hours. The solution was neutrized with 2N hydrochloric add, which was 
extracted with ethyl acetate. The extract was washed and dried, then the solvent was evaporated under reduced 
pressure. The residue was purified with silica gel column chromatography (ethyl acetate : n-hexane=1 :4) and crys- 

^0 tallized from methyl alcohol / diisopropylether to give 1-[5-(4-fluorobenzyloxy)-2-hydroxyphenyl]-3-pyridine-2-yl 

propenone (157mg, yield : 25%) . 
Melting point: 11 8X 

NMR{CDCl3)5:5.04(2H, s). 6.96-7.89(11 H, m), 8.20(1 H, d. J=15.3Hz), 8.70-a75(1H, m), 

(C-12) To a suspension of the above-mentioned compound C-11 (155mg, 0.44mmol) in methyl alcohol (7.5ml) , 

45 were added 2N sodium hydroxide aqueous solution (0.89ml) and 30% hydrogen peroxide solution (0.1 51 ml) and 

the mixture was stirred at room temperature for 30 minutes. The solution was neutrized with 2N hydrochloric add; 
to which was added water and methyl alcohol. The precipitated crystals were filtered off. The crude crystals were 
washd with water, dried, and crystallized from methyl alcohol to give 6-[(4-fluorobenzyl)oxy]-3-hydroxy(2-pyridine- 
2-yl)-4H-1-ben2opyrane'4-one { 31 mg, yield : 19%) . 

50 Melting point: 204-205**C 



Elementary analysis as C^gH^8'^^^4 


Calcd. (%) 
Found (%) 


C, 69.42; H, 3.88; N. 3.66; F, 5.23. 
C. 69.39; H. 3.81 ; N, 3.86; F, 5.01 . 



NMR(CDCl3)5:5.1 3(2H. s), 7.05-7.54(7H, m), 7.76(1 H, d, J=3.0Hz). 8.00 (1 H, dd, J=1 .5, 8.1 Hz), 8.11-8.17(1 H, m), 
8.62-8.63(1 H, m), 13.02(1 H, brs). 



187 



EP 1 422 218 A1 

Compound C-22 

5-[(4-fluoroben2yl)oxyl-3-hydroxy(2-pyridin8-2-yl)-4/^1-ben2opyrane^ 
5 [0356] 



10 



IS 



20 



25 



30 



35 



MeO O 

6t 



OMo 



(C-13) 



UmO O 



CC-14) 



MeO O 



OBz 



(0-15) 6» benzoyl 



MaO O 



MeO O 

■ ^ 





MeO O 



(C-18) 



(C-22) 




(C-20) 




(C-18) 




(C-21) 



40 



45 



50 



55 



(0-13) To a suspension of 2*. 6'-dihyclroxyacetophenone (5.0g, 32.9mmol) and powder potassium carbonate 
( 10.0g, 72.4mmol) in dimelhylformamide (30ml) . was added lodomethane (7,1ml. 114mmol) at room temperature 
and the mixture was stirred at the same temperature overnight. To the solution was added 2N hydrochloric acid 
(45ml) and water (45ml) and the precipitated crystals were filtered off. The crude crystals were washed with water 
and dried, then crystallized from ethyl acetate / n-hexane to give 1-(2.6^imethoxyphenyl)etanone (4.2g, yield : 
71%) , 

Melting point: 69^C 

NMR(GDCl3)5:2.48(3H, s). 3.81 (6H. s), 6.55(2H. d. J=8.1H2). 7.26(1 H. t, J=8.1H2). 

(C-14) To a solution of the above-mentioned compound 0-13 (4.0g. 22.2mmol) in tetrahydrofuran (40ml) , was 
added phenyltrimethylammoniumtribromide ( 8.34g, 22.2mmol) over 10 minutes at room temperature and the mix- 
ture was stirred at the same temperature for 1 hour. Water was added thereto, and the mixture was extracted with 
ethyl acetate, washed, and dried, then the solvent was evaporated under reduced pressure. The residue was 
purified with silica gel column chromatography ( ethyl acetate :n-hexane=1 :4). After allowing to stand at room tem- 
perature, the obtained solid residue was washed with diisopropylether to give 2-bromo-1-(2,6-dimethoxyphenyl) 
etanone (4.22g yield : 70%) . 
Melting point: 78-82^0 

NMR{CDCl3)8: 3.82(6H. s). 4.38(2H. s). 6.57(2H. d. J=8.4Hz). 7.32(1 H. t. J=8.4Hz). 

(C-15) A suspension of benzoic add (1.1 3g. 9.3mmol) and powder potassium carbonate (0.91g, 6.56mmol) in 
dimethylformamide (30ml) was stirred at 90«C for 1 hour and cooled to room temperature. The above-mentioned 
compound C-14 (2.0g, 7.7mmol) was added thereto and the mixture was stirred at 100"C for 30 minutes. To the 
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solution cooled to room temperature, was added water (120ml) . then the precipitated crystals were Filtered off, 
washed with water, and dried to give benzoic acid 2-<2,6-dimethoxyphenyl)>2-oxoethyl ester (2.0g, yield : 86%) . 
NMR(CDCl3)5: 3.82(6H. s). 5.25(2H, s). 6.58(2H. d. J=8.4H2). 7.33(1 H. t. J=8.4H2), 7.41 -7,61 (3H. m). 8.06-8.12 
(2H. m), 

^ (C-16) To a solution of the above-mentioned compound C-15 (1.5g, 4.99mmol) in methylene chloride (250ml) , 

was added dropwise a tribrorrraborane - methylene chloride solution (1 .ON, 4.99ml, 4.99mmol) at -78"C and the 
mixture was stinred at the same temperature for 1 5 minutes. To the solution was added water, which was extracted 
with ethyl acetate, washed, and dried. The solvent was evaporated under reduced pressure. After allowing to stand 
at room temperature, the obtained solid residue was washed with diisopropylether to give benzoic acid 2-(2-hy- 

10 droxy-6-methoxyphenyl)-2-oxoethyl ester (1 .1 4g yield : 80%) 

NMR(CDCl3)6: 3.97(3H, s), 5.51 (2H, s), 6.43(1 H, d, J=8.1Hz), 6.61 (1H, dd. J=1.2. 8.4H2), 7.37-7.63(4H, m), 
ai3-8.19(2H, m). 12.76(1H, s). 

(C-17) To a solution of the above-mentioned compound C-18 (1.14g, 3.98mmol) in dimethylformamide (15ml) , 
were added picotyl chloride hydrochloride (0.92g. 5.18mmol) and triethylamine (1.36ml, 9.75mmol) under ice- 
15 cooling and the mixture was stirred at room temperature for 30 minutes. Water was added thereto, and the mixture 

was extracted with ethyl acetate, washed, and dried, then the solvent was evaporated under reduced pressure. 
The residue was purified with silica gel column chromatography (ethyl acetate : n-hexane=1 :2-1 :1 ) to give pyridine- 
2-cartx)xylic add 2-(2-ben2oyloxyacetyl)-3-methoxyphenyl ester (1.1 7g. yield: 75%) . 

NMR(CDCl3)5: 3.90(3H, s), 5.34(2H, s). 6.90(1 H. d. J=8.4Hz). 6.99(1 H. d. J=7.5Hz), 7.35 7.58(5H, m). 7.88(1 H, 

20 dt. J=1 .8. 7.8Hz). 7.95-8,01 (2H, m), 8.26(1 H. d, J=7.8Hz), 8.80-8.85(1 H. m). 

(C-1 8) To a solution of the above-mentioned compound C-1 7 (805mg, 2.06mmol) in dimethylformamide (8ml), was 
added 60% sodium hydride (205mg, 5.1 Smmol) under ice-cooling and the mixture was stirred at 55**C for 1 5 min- 
utes. After cooling, the solution was poured into 2N hydrochloric acid (2.6ml) and ice water, then the mixture was 
extracted with ethyl acetate. The extract was washed and dried, then the solvent was evaporated under reduced 

25 pressure. The residue was dissolved into acetic acid (6ml) , to which was added sulfuric acid(0.16ml) and the 

mixture was stirred at 60*'C for 2 hours. After cooling, the solution was poured into ice water, which was neutrized 
with a saturated sodium hydrogen carbonate aqueous solution. The mixture was extracted with ethyl acetate and 
chloroform, washed, and dried. The residue was purified with silica gel column chromatography ( chloroform rmethyl 
alcohol=20:1 ) to give 3-hydroxy-5-methoxy-2-pyridine-2-ylchromene-4-one (234mg. yield : 42%) . 

30 NMR(CDCl3)5: 4.02(3H, s). 6.77(1H, d, J=8-1Hz), 7.11(1H, d, J=8.1Hz). 7.40(1H, ddd, J=1.2, 5.1, 7.5H2). 7.56 

(1 H, t, J=8.1 Hz). 7.97(1 H, dt, J=1 .8, 8.1 Hz), 8.07-8.1 2(1 H. m), 8.61 -8.66(1 H, m), 1 2.48(1 H. brs). 
(C-1 9) To a suspension of the above-mentioned compound C-1 8 (234mg, 0.87mmol) and powder potassium car- 
bonate (240mg, 1.74mmol) in dimethylformamide (7ml) , was added chlorobenzoyi (0.20ml, 1.74mmol) at room 
temperature and the mixture was stirred at 1 1 5**C for 1 0 minutes. To the solution cooled to room temperature, was 

35 added water, and the mixture was extracted ethyl acetate. The extract was washed and dried, then the solvent 

was evaporated under reduced pressure. The residue was purified with silica gel column chromatography 
( chloroform:methyl alcohol=20:1 ) to give benzoic acid 5-methoxy-4-oxo-2-pyridine-2-yl-4ffchromene-3-yl ester 
(213mg. yield : 66%) . NMR(CDCl3)5: 3.98(3H. s), 6.84(1 H, d, J=7.8 Hz). 7.21 (1H. dd. J=0.9. 8.4H2), 7.33-7.67 
(5H, m). 7.80(1 H. dt. J=1.8, 7.8Hz). 7.91 -7.96(1 H. m). 8.1 7-8.23(1 H, m). 8.69-8.73(1 H, m). 

40 (G-20) To a solution of the above-mentioned compound C-1 9 (213mg, 0.57mmol) in methylene chloride (10ml), 

was added dropwise a solution of boron tribromide in methylene chloride (1.0N. 0.685ml. 0.685mmol) at -78°C 
and the mixture was stirred at the same temperature for 10 minutes. Water was added thereto and the mixture 
was extracted with ethyl acetate, washed, and dried. The solvent was evaporated under reduced pressure and 
the residue was purified with silica gel column chromatography (ethyl acetate : n-hexane=1 :1 ) to give benzoic acid 

45 5-hydroxy-4-oxo-2-pyridine-2-yl-4H-chromene-3-yl ester (66mg, yield : 32%) . 

NMR(CDCl3)6: 6.87(1 H. d, J=8.4 Hz). 7.1 0(1 H. d. J=8.7Hz), 7.35-7.70(5H. m), 7.84(1 H. dt, J=1.8. 7.8Hz), 7.98 
(1H, d, J=8.1Hz), 8.1 8-8.24(1 H.m). 8.61-8.66(1 H. m). 1Z04(1H. s). 

(C-21 ) To a suspension of the above-mentioned compound C-20 (91 mg. 0.25mmol) and powder potassium car- 
bonate (53mg, 0.38mmol) in dimethylformamide (2ml) . was added 4-fluorobenzylbromide (40^1, 0.32mmol) at 
50 room temperature and the mixture was stirred for 3 hours. Water was added thereto and and the mixture was 

extracted with ethyl acetate, washed, and dried. The solvent was evaporated under reduced pressure and the 
residue was purified with silica gel column chromatography (ethyl acetate:n-hexane»1 :1-1 2) to give benzoic acid 
5-(4-fluorobenzyloxy)-4-oxo-2-pyridine-2-yl-4H-chromene-3-yl ester (108mg) . 

(C-22) To a suspension of the above-mentioned compound C-21 ( 1 05mg, 0.23mmol) in ethanol (5ml) , was added 
55 2N sodium hydroxide aqueous solution (0. 1 24ml) at 60"C and the mixture was stirred for 25 minutes. After cooling. 

the reaction mixture was neutrized with 2N hydrochloric acid. The precipitated crystals were filtered off, washed 
with water and ethanol and dried. The caide crystals were crystallized from methyl alcohol to give 5-[(4-fluoroben- 
zyl)oxy]-3-hydroxy(2-pyridine-2-yl)-4H-1-benzopyrane-4-one (30mg. yield : 33%) . 
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10 



Elementary analysis as i 




4 0.1 HgO 




Calcd. (%) 1 C. 69.08; 


H, 3.92; 


N, 3.84; 


F, 5.20 


Found (%) j C, 68.98; 

• 


H. 3.81; 


N. 3.85; 


F. 5.01 . 



NMR(CDCl3)6: 5.24(1H. s). 6.82(1 H. d, J=8.1 Hz). 7.06-7.17{3H, m), 7,38-7.44(1H. m). 7.55(1H. t, J=8.1 Hz). 
7.70-7.78(2H. m).7.98(1H, dt. J=1 .8, 8.1Hz). 8.1 0(1 H. d, J=8.1Hz), 8.62-8.67(1 H. m). 1 2.79(1 H, brs). 

Compound C-26 

2-(5-(4-fluorol)en2yl)-{1 .3.4]-ox8diazole-2-yf]-3-hydroxy-4H-1 -t)enzopyrane-4-one 



15 [0357] 



20 



25 



30 



35 



O CO2B 




(C-25) 





(C-27) 



40 



45 



SO 



55 



(C-23) To a solution of compound C-4 (1,73g, 5.34mmol) in methyl alcohol (16ml) . was added a 2N sodium hy- 
droxide aqueous solution (3ml) and the mixture was stirred at room temperature for 1 hour. The solution was 
neutrized with 2N hydrochloric acid, to which was added water, and the mixture was extracted with ethyl aoetate. 
The extract was washed and dried, then the solvent was evaporated under reduced pressure to give crude 3-ben- 
zyloxyben2yloxy-4-oxo-4ffchromene-2-carboxy1ic acid (48mg) , 

(C-24) To a solution of the above-mentioned compound C-23(48mg) in diglyme (1 ml), were added oxalylchloride 
(1 4jil. 0.1 6mmol)and dimethylformamide(2^Ll) under ice-cooling. The mixture was cooled to room temperature with 
stirring for 30 minutes to give a cmde 3-benzyloxy-4-oxo-4H^hromene-2-cartx)xylic acid chloride solution. 
(C-25) To the above-mentioned solution of (C-24). were added a tetrazole (25mg, 0.14mmol)mentioned below and 
pyridine{47^il, 0.58mmol) and the mixture was stirred at room temperature for 30 minutes and at 130**C for 15 
minutes. After cooling, water was added thereto, then the predpitated crystals were filtered off, washed with water, 
and dried to give 3-benzyloxy-2-[5-(4-fluorobenzyl)-[1 ,3.4j-oxadiazole-2-yl]chromene-4-one(37mg, yield:62%). 
NMR(CDCl3)6 : 4.23(2H, s). 5.36(2H, s), 6.98-7.78(1 2H, m). 8.25-8.30(1 H. m). 

(C-26) To a solution of compound G-25(34mg. 0.079mmol)in ethanol (2ml) and tetrahydrofuran(4ml), was added 
1 0% palladium-carbon(8mg) and the mixture was stirred under hydrogen atmosphere at room temperature for 1 0 
minutes. After removing the palladium-carbon by filtration, the solution was evaporated under reduced pressure. 
The residue was crystallized from methyl alcohol to give 2-[5-(4-fluorobenzyl}-[1 ,3.4]-oxadiazole-2-yll-3-hydroxy- 
4H-1-t}enzopyrane-4-one (19mg, yield: 70%). 
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Melting poim22rC 



Elementary analysis as 0^8^11^(^204 


Calcd. (%) 
Found (%) 


C. 63.91 ; H, 3.28; N, 8.28; F. 5.6Z 
C. 63.84; H, 3.23; N. 8.1 8; F, 5.48, 



NMR(CDCl3)6: 4.36(2H. S), 7.04-7.13(2H, m), 7.34^7.60(5H, m), 8.13(1 H, brs), 8.29(1H. dd. J=1.2, 7.8H2). 
(C-27) To a solution of 4-fluorot)enzylcyanide(7.5g. 55.5mmol)in dimethylformamide(75ml), were added ammoni- 
um chloride(5.9g, 111 .Ommol) and sodium azide(7.2g, 111 .Ommol}at room temperature and the mixture was stirred 
at 130^*0 for 3 hours. The mixture was cooled to room temperature and water was added thereto, followed by 
extraction with ethyl acetate. The extract was washed and dried, and then the solvent was evaporated under 
reduced pressure. The residue was washed with diisopropylether / n-hexane and dried to give 5-(4-fluorok)enzyl)- 
2metrazole (5.45g, yield:55%). 
IVIelting point: 158-159*^0 
NMRlCDCyS: 4.29(2H. s). 7.13-7.36(4H. m). 

Compound C-31a and 0-31 b 

6-[(4-fluorobenzyl)oxy]-3-hydroxy-2-(1H-[1 ^,4]tria2ole-3-yl)-4H-1-benzopyrane-4-one and 6-[(4-fluorobenzyl)oxyI- 
3-hydroxy-2-(1 -methyl-1 H-imidazole-2-yl)-4H'1 -ben2opyrane-4-one 

[0358] 



a: 

X6 



<C-28) 



OH 



(C-30a)R 



N 
N 



(C-3Qb) R e — ^ 1 



(C-31e) R a 
(C-3lbb) R 



N 

"3 



NH 



(C-29a)) R 



.NH 



N 

(C-29b)R- — C J 
Mi 



(0-28) To a suspension of 60% sodium hydride(0.45g, 1 1 .3mmol}tn dimethylformamide(25ml), was added dropwise 
a solution of 0-1 0(2.64g. 1 0.2mmol) in dimethylfbrmamide(25ml) under ice-cooling and the mixture was stirred at 
the same temperature for 20 minutes. Chloromethyl methyl ether{0.93ml, 12.3mmol)was added dropwise thereto 
and the mixture was stirred for 5 minutes, and further 25 minutes while warming to room temperature. Water was 
added thereto and the mixture was extracted with ethyl acetate, washed, and dried. The solvent was evaporated 
under reduced pressure and the residue was purified with sifica gel column chromatography(ethyt acetate:n-hex- 
ane=1 5-1 :3)to give 1-[5-(4-fluorobenzyloxy)-2-methoxymethoxyphenyl]etanone(2.93g, yield:95%). 
NMR(CDCl3)5: 2.65(3H, s). 3.51 (3H. s). 5.01 (2H, s), 5.22(2H. s). 7.03-7.1 6(4H, m), 7.33-7.42(3H. m). 
(C-29a) To a solution of the above-mentioned compound C-28(304mg, 1 .Ommol) and 1 H-[1 .2,4]triazole-2-aldehyde 
(145mg» 1.5mmol)tn dioxane(4ml)and 99% ethanol(6ml), was added a 1N sodium hydroxide aqueous solution 
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(2ml)and the mixture was refluxed for 3 hours 20 minutes. An ammonium chloride aqueous solution was added 
thereto and the mixture was extracted with ethyl acetate, washed, and dried. The solvent was evaporated under 
reduced pressure and the residue was purified with silica gel column chromatography(methyl alcoholrchloro- 
form=3:97). Crystallization from ethyl acetate and diisopropy lather gave 1-[5-(4-fluoroben2yloxy)-2-methoxymeth- 
oxyphenyO-3-(1H[1 ^,4]triazGle-3-yl)propenone (260mg, yield:68%). 
Melting point: 114-116*»C 

NMR(CDCl3)5: 3,47(3H. s). 5.01(2H, s), 5.19(2H, s), 7.02.7.27{5H. m). 7.37-7.43(2H. m). 7.61(1H. d. J=15.6H2). 
7.88(1 H.d.J=15.6H2). 8.32(1 H.br.s). 

(C-29b) Using the alwve-mentioned compound C-28 (304mg. LOmmol) and 1 -methyl-2-imida2ole-2-aldehyde 

(166mg. 1 .5mmol). according to the method of C-29a. crude 1 -[5-(4-fluorot)en2yIoxy)-2-methoxymethoxyphenyll- 

3-(1-methyHH-imidazole-2-yl)propenone(434mg)was obtained, which was used In the next reaction without pu- 
rification. 

{C-30a) To a solution of the above-mentioned compound C-29a(202mg, a527mmol)in methyl alcohol(6ml) was 
added 2N hydrochloric acid(1 .5ml) and the mixture was stirred at 5(rC for 3 hours 20 minute. A sodium hydrogen 
carbonate aqueous solution was added thereto and the mixture was extracted with ethyl acetate, washed and 
dned. The solvent was evaporated under reduced pressure to give cnjde crystals of H5-(4-fiuoroben2yloxy)- 
2-hydroxyphenyl]-3-(1 H.[1 .2.4]triazole-3-yl)propenone(183mg). 

(C-30b) Using the above-mentioned compound C-29b (434mg). according to the method of C-3Da, crude crystals 

of 1-(5-(4-fluoroben2yloxy)-2.hydroxyphenyl]-3-(1.methyl-1H.imida2ole-2-yl)propenone(355mg) was obtained 
which was used in the next reaction without purification. 

(C-31 a) To a suspension of the above-mentioned compound C-30a( 1 80mg. 0.53mmol)in methyl alcohol(8ml). were 
added a 2N sodium hydroxide aqueous solution(1 .06ml)and 30% hydrogen peroxide solution (0.1 8m l)and the mix- 
ture were stirred at room temperature for 1 hour. A 2N hydrochloric acld(1 .06ml)was added thereto and the mixture 
was stirred for 2 hours 20 minutes. The precipitated crystals were filtered off and washed with water to give cajde 
crystals(121mg). Recrystalli2ation from dimethylformamide / water gave 6-[(4-fluoroben2yl)oxyl-3-hydroxy- 
2-(1 H-l^ ,2,4]tria2ole-3-yl)-4Af 1-benzopyrane-4-one(110mg , yield:59%). 
Melting point:277°C (comp.) 



Elementary analysis as Ci8H^2FN304 O.4H2O 



Calcd.(%) I C, 59.97; H.3.58; N. 11.66; F.5.27. 
Found {%) jc, 59.91; H,3.63; N. 11.60; F.5.13. 



NMR(DMSO-«^)6:5.23{2H. s). 7.22-7.28(2H. m), 7.48.7.59(5H. m). 7.69(1 H. d. J=9.3H2). 8.79(1 H. br.s). 
(C-31 b) Using the above-mentioned compound C-30b(355mg). according to C-31a. 6-[(4-fluoroben2y1)oxyl-3-hy- 
droxy-2-(1-methyl-1 Wmida2ole-2-yl).4H-1-ben2opyrane-4-one(169mg, total yield of 3 processes 47%) 
Melting point239-242*'C (methylene chloride / methyl alcohol). 



Elementary analysis as C20H15FN2O4 



Calcd. (%) 
Found (%) 



C, 65.57; H,4.13; N. 7.65; F, 5.19. 
C, 65.64; H.4.08; N. 7.65; F.5.09. 



NMR(CDCl3)5:4.16(3H. s). 5.11(2H. s). 7.04(1H. d, J=0.9H2). 7.06-7.12(2H. m). 7.21(1H. d, J=0.9H2) 7 31(1H 
dd. J=3.0. 9.3H2). 7.39-7.46(3H, m), 7.75(1 H, d, J=3.0Hz). - • i . 
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Compound C-35 and C-36 

6-{(4-fluoroben2yl)oxy]-3-hydroxy-4H-1-ben2opyrane-4-one-2-cartx)xylate ethyl ester and 6-{(4-fluorobenzyi)oxyl- 
3-hydroxy-4H-1 -ben2opyrane-4-one-2-cartx)xyfic add 

[0359] 



(C-32) To a solution of bromo hydroquinon (10.0 g, 52.9 mmol) in DMF(50 ml), was added 60% sodium hydride 
(4.44 g. Ill .1 mmol) under Ice-cooling and the mixture was stirred at room temperature for 30 minutes. Chlorome- 
thyl methyl ether(8.44 ml. 111 .1 mmol) was added dropwise thereto under ice-cooling and the mixture was stirred 
at room temperature for 30 minutes. Water and 2N hydrochloric add were added thereto and the mixture was 
extracted with ethyl acetate. The extract was washed with water and saturated bnne, washed, and dried. The 
solvent was evaporated under reduced pressure and the residue was purified with column chromatography(ethyl 
acetate:n-hexane=1 :19-1 :9)to give 2-bromo-1 .4-bismethoxymethylbenzene(11 .4 g, yield :83%). 
NMR(CDCl3)5: 3.47(3H, s). 3.52(3H. s). 5.1 0(2H. s). 5.1 7(2H. s). 6.93(1 H, dd, J=2.7. 9.0Hz). 7.07(1H. d. J=9.0Hz). 
7.27(1 H.d.J=2.7Hz). 

(C-33) To a solution of the above-mentioned compound C-32(2.0 g. 7.22 mmol)in tetrahydrofuran(40 ml), was 
added dropwise a n-butyl lithium-hexane solution(1 .55N, 4.7 . ml. 7.22 mmol)at -7CrC and the mixture was stirred 
at the same temperature for 15 minutes. A zincchloride-tetrahydrofuran solution(1.3N, 5.6 ml, 7.22 mmol)was 
added dropwise and the mixture was stirred for 30 minutes. To the solution were added chloro(t)enzyloxy)acetyl 
(1 .25 ml, 7.94 mmcl)and tetrakistriphenylphosphine palladium (0.83 g, 0.72 mmol) and the mixture was stirred for 
1 .5 hours under cooling to room temperature. Water and 2N hydrochloric add were added thereto and the mixture 
was extracted with ethyl acetate, water and a sodium hydrogen carbonate aqueous solution. After washing with 
saturated brine, the mixture was dried and evaporated under reduced pressure. The residue was purified with 
column chromatography(ethyl acetate:n-hexane=1 :9-1:3) to give a cmde ketone(845 mg), which was dissolved 
into methyl alcohol 10 ml and 2N hydrochloric add 3.0 ml was added thereto. The mixture was stirred at 60°C for 
2 hours 30 minutes. After allowing to stand for cooling, water was added thereto, then the predpitated crystals 
were filtered off, washed with water, and dried to give 2-benzyloxyl-(2.5-dihydroxyphenyl)etanone(376 mg, yield : 
20%). 

NMR(CDCl3)5: 4.69(2H, s), 4.71 (2H, s). 6.88-7.42 (8H. m), 11.5(1H.s) 

(C-34) To a solution of the above-mentioned compound C-33 (370 mg, 1 .43 mmol) in pyridine(6 ml), was added 
ethyl chloroglyoxylacetate (0.57 ml, 5.10 mmol) under ice-cooling and the mixture was stirred for 1 hour under 
cooling to room temperature and further stirred for 1 hour 30 minutes at 100°C. After cooling, water and 2N hy- 
drochloric acid were added thereto and the mixture was extracted with ethyl acetate. The extract was washed with 
water, a sodium hydrogen carbonateaqueous solution, and saturated brine, and dried. The solvent was evaporated 
under reduced pressure and the residue was purified with column chromatography(ethyl acetate :n-hexane=1 2) 
to give 3,6-dihydroxy-4H-1-benzopyrane-4-one-2-carboxylate ethyl ester(109 mg. yield :22%). 
NMR(CDCl3)5: 1 .36(3H, t, J=6.9Hz), 4.40(2H, q. J=6.9Hz), 5.25(2H, s), 7.1 8(1 H, brs). 7.30-7.76(7H, m), 7,83(1 H, 
d. J=3.0Hz). 

(C-35) To a solution of the above-mentioned compound C-34(120 mg, 0.35 mmol) in methyl alcohol(6 ml) and 
tetrahydrofuran(2 ml), was added 10% paltadium-cart)on (15 mg)under 1 atm hydrogen atomospher. The mixture 
was stirred at room temperature for 1 hour and filtered, then the solvent was evaporated under reduced pressure 
to give a residue(93 mg). The residue(33 mg)was dissolved in DMF 1 ml, and 60Vo sodium hydride(12 mg, 0.30 
mmol) was added thereto under ice-cooling. The mixture was stirred at room temperature for 30 minutes and at 
50*C for 30 minutes, then 4-fluorobenzylbromide (12^1, 96.3 }imol)was added dropwise under ice-cooling. 
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The mixture was stirred at room temperature for 1 hour 30 minutes, then water and 2N hydrochloric add were 
added thereto. The precipitated crystals were filtered off, washed with water, and dried. The crude crystals were 
recrystal fixed from chloroform / methyl alcohol to give 6-[(4-fluoroben2yl)oxy]-3-hydroxy-4H- 1 -ben2opyrane-4-one- 
2-cartx)xylate ethyl ester(33 mg. yield :70%). 

NMR(CDCl3)5: 1 .49(3H, t, J=7.2H2), 4.54(2H. q, J=7.2Hz), 5.11 (2H, s), 7.06-7.1 3{2H. m), 7.37-7.53(4H, m), 7.66 
(1 H. d, J=3.0H2). 9.43(1 H. S). 
Melting poim:190-192<'C 



Elementary analysis as C^sH^sFOq 0.1 H2O 


Calcd. (%) 
Found (%) 


C, 63.37; H. 4.25; F. 5.28. 
C, 63.31; H,4.18; F, 5.43. 



{C-36) To a solution of the atxjve-ment* oned compound C-35(31 mg, 86.5^mol)in DMS0(1 .5 ml), was added a 2N 
sodium hydroxide aqueous solution 108 ^l and the mixture was stirred at room temperature for 1 hour. 2N hydro- 
chloric acid and water were added thereto and the precipitated crystals were filtered off. washed with water, and 
dried. The crude crystals were recrystallized from diisopropylether and methyl alcohol to give 6-[(4-fluorobenzyl) 
oxy]-3-hydroxy-4H-1-benzopyrane-4-one-2-carboxylic add(18 nrig, yield :62%). 
NMR{DMSO-d6)5:5.21(2H, s), 7.21-7.67(7H, m). 
Melting point:219-220'*C 



Elementary analysis as CigHigFOg I.SHgO 


Calcd. (%) 
Found (%) 


C. 57.73; H. 3.88; F. 5.37. 
C. 57.75; H,3.90; F,5.11. 



Compound C-39 

5-[(4-fluoroben2yl)oxyl-3-hydroxy-2-(2-methyl-2/+[1,2,4ltria2ole-3-yl)-4/+1-ben2opyrane-4-^ 
[0360] 




(C-37) To a suspension of 2',6'-dihydroxyacetophenone(5-0 g, 32.9 mmol)and powder potassium carbonate (9.1 
g. 65.7 mmol)in DMF(30 ml), was added 4-fluorobenzyl bromide(4.1 ml. 32.9 mmol)under ice-cooling and the 
mixture was stirred at room temperature for 4 hour. Water 30 ml and 2N hydrochloric add 60 ml were added thereto 
and the precipitated crystals were filtered off, washed with water, methyl alcohol, and diisopropylether, and dried 
to give 1-[2-{4-fluoroben2yloxy)-6-hydroxyphenyl]etanone(5.52 g, yield:65%). 

NMR(CDCl3)5: 2,59(3H. s), 5.09(2H. s), 6.45(1 H. d. J=8.4Hz). 6.60(1 H, d. J=8.4H2), 7.07-7.45(5H, m), 1 3.24(1 H, 
s). 

(C-38) To a solution of the above-mentioned compound C-37(1 .0 g, 3.84 mmol)and 2-methyl 2H"[1 ,2,4]tria20le- 
3-carboxyIate ethyl ester (J. Am. Chem. Soc. 1 972. 94. p5894. Heterocycles. 1990. 31 . p1629)(1 .2 g, 7.68 mmol) 
in DMF(20 ml), was added potassium tert-butoxide(1.72 mg, 15.4 mmol)under Ice-cooling and the mixture was 
stirred at room temperature for 20 minutes. After ice-cooling the mixture, 2N hydrochloric add 7.5 ml and water 
33 ml were added thereto and the precipitated crystals were filtered off. washed with water, and dried. The obtained 



194 



EP 1 422 218 A1 



crystals were suspended to a mixture of tetrahydrofuran(15 ml)and methyl alcohol(6 ml), then a solution of con- 
centrated hydrochloric acid 1 .3 ml in methyl atcohol(1 5 ml) was added thereto at room temperature and the mixture 
was stirred at 60*^0 for 40 minutes. After allowing to stand the mixture for cooling, 2N sodium hydroxide 7.7 ml 
and water 1 25 ml were added thereto, then the precipitated crystals were filtered off. washed with water, and dned 
to give 5-[{4 fluorol)en2yl)oxy]-2-(2-methyl-2H-[1,2,4ltria20le-3-yl)-4H-1-benzopyrane-4-one(1.16 g yield :86%). 
NMR(CDCl3)6:4.29(3H, s), 5.25(2H. s). 6.92(1H, d, J=8.1Hz), 7.04(1H, s). 7.07-7.14(2H, m), 7.56-7.65(5H, m). 
7.99(1 H. s). 

[0361] According to the method mentioned above, the following compounds were prepared. 

(C-38a) 5-[(4-fluoroben2yl)oxyl-2-(1-methyH hh{^ ,2,4]tria201e-3-yl)-4H-1-ben2opyrane-4-one 
NMR{DMSO-d6)6: 4.00(3H. s), 5.25(2H, s), 6.75{1H, s). 7.12(1H. d, J=8.1H2), 7.21-7.29(3H. m). 7.65-7.76(3H, 
m), 8.72(1 H, s). 

(C-38b) 5-[(4-fluoroben2yl)oxy]-2-(5-methyH ff [2,2.4Itria2ole-3-yl)-4W-1 -ben2opyrane-4-one 

NMR(DMS0-d6) 5: 2.45(3H, s). 5.25{2H, s), 6.72(1 H, s). 7.11 (1 H. d. J=8.1 Hz). 7.21 -7.29(3H. m). 7.65-7.76(3H, m). 

(C-38C) 5-[(4-fluoroben2yl)oxyI-2-(1 H-[1 .2.4]tria20le-3-yl)-4/+1-ben2opyrane-4-one 

NMR(DMSO-d6)6: 5.26(2H, s), 6.79(1 H. s). 7.1 2(1 H, d, J=8.4H2), 7.21-7.29(3H. m), 7.66-7.77(3H. m), 8.78(1 H, s). 
(C-38d) 5-[(4-fluorobenzyl)oxyl-2-(pyrimidine-2-yl)-4H-1 -benzopyrane-4-one 

NMR(CDCl3)5: 5.25(2H. s). 6.89(1 H, s), 7.1 2(1 H, d, J=8.4H2). 7.07-7.1 4(2H, m), 7.31-7.43(3H. m), 7.51 (1H, s), 

7.56-7.66(3H. m). 8,95(2H, d. J=4.8H2). 

{C-39) To a solution of the above-mentioned compound C-38(500 mg, 1.42 mmol)in methylene chloride(25 ml), 
was added, under ice-cooling, an acetone solution containing dimethyldioxylane (0.076N, 18.7 ml, 1.42 mmol) 
prepared by the method mentioned in Chem. Ber., 1991. 124, p2377 ) and the mixture was stirred at room tem- 
perature for 28 hours. The solvent was evaporated under reduced pressure and the residue was dissolved in 
methylene chloride 25 ml. and p-toluenesulfonic acid 1 hydrate (325 mg, 1 .87 mmol)was added thereto under ice- 
cooling and the mixture was stirred at room temperature for 1 hour. The solvent was evaporated under reduced 
pressure and the residue was suspended in methyl alcohol 25 ml, to which were added 2N sodium hydroxide 0.8 
ml, saturated sodium hydrogen carbonate aqueous solution 4.0 ml, and water 20 ml under ice-cooling. The pre- 
cipitated crystals were filtered off, washed with water, and dried to give 5-[(4-f iuorobenzyl)oxy]-3-hydroxy-2-(2-me- 
thyl-2H-[1 ,2,4]triazole-3-yl)-4H-1-benzopyrane-4-one(280 mg, yield :54%). 

NMR(CDCl3)5: 3.97(3H, s), 5.29{2H. s), 7.10(1 H, d, J=8.1H2), 7.20-7.30(3H. m). 7.70-7.77(5H. m). 8.21 (1H. s). 
10.12(1H. brs). 
Melting polnt:21 5-21 e'^C 

[0362] The following compounds were prepared according to the method mentioned above. 

(C-39a) 5-[(4-f luoroben2yl)oxy]-3-hydroxy-2-(1 -methyl-1 H-[^ ,2,4]tria20le-3-yl)-4H-1 -benzopyrane-4-one 
NMR(DMSO-d6)6: 4.01 (3H. s), 5.27(2H, s). 7.06(1 H, d, J=8.1Hz), 7.17-7.30(3H, m), 7.66-7.77(3H, m), 8.78(1 H, 
s). 9.56(1 H, brs). 
Melting point:264-266"C 

(C-39b) 5-[(4-fluoroben2yl)oxy]-3-hydroxy-2-(5-methyl-1 H-(1 ,2,4]tria20le-3-yl)-4H-1 -ben2opyrane-4-one 
NMR(DMSO-d6)6: 2.47(3H, s), 5.27(2H. s), 7.05(1 H. d. J=8.4Hz), 7.17-7.30(3H. m). 7.66-7.77(3H. m). 
Melting point:289-292*'C 

(C-39C) 5-[(4-f luorobenzyl)oxy]-3-hydroxy-2-(1 H-[1 ,2,4]triazole-3-yl)-4f/-1 -benzopyran-4-one 
NMR(DMSO-d6)5: 5.28(2H, s), 7.07(1 H. d, J=7.8Hz), 7.20-7.30(3H, m), 7.68-7.78(3H. m), 8.66(1 H. brs). 

Melting point :254-256''C 

{C-39d) 5-[(4-fluoroben2yl)oxy]-3-hydroxy-2-(pyrimidine-2-yl)-4H-1-ben2opyrane-4-one 

NMR(CDCl3)8: 5.28(2H, s), 7.05(1 H, d, J=8.1 Hz), 7.22-7.31 (3H, m). 7.65-7.80(4H, m), 9.1 0(2H. d, J=5.7H2), 1 1 .96 
(1H, brs). 

Melting point:252-254oC 
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Compound C-41 

3*hydroxy-2-(5-phenoxypyrimidine-2-yl)-4H-1-benzopyrane-4-one 
[0363] 




(O^ ((Ml) 

(C-40) According to the method of compound C-38, 2'-hydroxyacetophenone (150 mg, 1.10 mmol)and S-phenox- 
ypyrimidine-2-cartx)xylic add(380 mg, 1 .65 mmol)were subjected to cycRzation reaction to give 2-(5-phenoxypyri. 
midine-2-yl)-4H-1-benzopy(rane-4-one{296 mg, yield :85%). 
NMRCCDCyS: 7.12-7.75(9H. m). 8.24.8.28(1 H. m). 8.63(2H. s). 

(C-41) According to the method of compound C-39. the above-mentioned compound C^0(150 mg, 0.42 mmol) 

was oxidized with dimethyldioxylane to give 3-hydroxy-2-(5-phenoxypyrimidine-2-yl).4H-1-benzopyra'ne-4-one(32 
mg, yield :20%). 

NMR(CDCl3)8: 7.14-7.72(8H. m). 8.31-8.35(1H. m), 8.68(2H, s), 11.63(1H, s) 
Melting point212*»C 

Compound C-48 

5-[(4-fiuorobenzyl)oxyl.3-hydroxy-2-(2-methy |.2H-[1 .2,4ItriazoIe-3-yl)^H-1 -benzopyrane.4-one-7-carboxylic acid 
dimethylamide 



[0364] 



HO'^OH ^ HO-^^OH ^ HO'^O-^s^j 




J ^ o 



«>47) 




(0-48) 



(C-42) To a suspension of 2\4',6'-trihydroxyacetophenone(18.6 g, 100 mmol)and powder potassium carbonate 
(20.7 g. 150 mmol)in DMF(140 ml), was added 4-fluorobenzyl bromide(13.7 ml, 1 1 0 mmol) under ice-cooling and 
the mixture was stirred at roon temperature for 1 hour 15 minutes. Water and 2N hydrochloric acid were added 
tereto and the mixture was extracted with ethyl acetate. The extract was washed with water and saturated brine, 
and dried, then the solvent was evaporated under reduced pressure The residue was purified with column chro- 
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matography(ethyl acetate:n-hexane=1 :3-1 :2) to give crude crystals, which were washed with diisopropylether to 
give 1-[2-(4-ftuorobenzytoxy)-4*^i^ycl''oxyphenyl]etanone(2.62 g, yield :10%). 

NMR(CDCl3)5: 2,45{3H. s). 5.1 3(2H. s). 5.88(1 H. d. J=:1 .5H2). 6.07(1 H, d, J=1 .5H2), 7.21 -7.28(2H, m), 7.54-7.61 
(2H. m). 1 0.59(1 H, brs). 13.81(1H. s). 

(C-43) According to the method of compound C-38. the above-mentioned compound C-42(2.05 g, 7.42 mmol)and 
2-methyl-2/+t1^,4ltria20le-3-carboxylate ethyl ester{2.30 g. 14.8 mmol)were subjected to cyclization reaction to 
give 5-I(4-fluoroben2yl)oxyl-7-hydroxy-2-(2-methyl-2H-[1 ^,41triazole-3-yl)-4H- 1 -benzopyrane-4'One(0.90 g, 

yield :33%). 

NMR(DMSO-d6)6: 4.21 (3H. s), 5.19(2H, s). 6.52-6.67(3H. m). 7.21-7.29(2H. m), 7.63-7.70(2H, m), 8.14(1H. s). 
11.1(1H, brs). 

(C-44) To a suspension of the above-mentioned compound C-43(0.90 g, 2.45 mmoI)and triethylamlne(1 .02 ml, 
7.35 mmol) in methylene chlonde(1 40 ml), was added anhydrous trif luoromethanesulfonic acid(0.62 ml, 3.68 mmol) 
under ice-cooling and the mixture was stirred for 40 minutes. Ice water was added thereto and the mixture was 
extracted with ethyl acetate. The extract was washed with water and saturated brine, and dried, then the solvent 
was evaporated under reduced pressure. The residue was purified with column chromatography (ethyl acetate:n- 
hexane=1 :1 -2:1 ) to give trif luoromethanesulfonic acid 5-[(4-fluoroben2yl)oxyl-2-(2-methyl-2H-[1 ,2,41triazole-3-yl)- 
4H-1-ben2opyrane-4-one-7-yl ester(1 .13 g, yield :93%). 

NMR(CDCl3)5: 4.28(3H, s), 5.26(2H, s), 6.81 (1H, d. J=2.4H2), 7.05-7. 16(4H, m), 7.56-7.62(2H, m), 8.01 (1H. s). 
(C-45) To a suspension of the above-mentioned compound 0-44(1.06 g, 2.12 mmol). acetic acid palladium(ll)(48 
mg, 0.21 mmol) and 1,3-bis(diphenylphosphino)propane(109 mg. 0.27 mmol)in DMSO (30 ml), were added at 
room temperature triethylamine(3.0 ml. 15.1 mmol), and methyl alcohol(10 ml) successively, and the mixture was 
stirred under added 1 atm CC atomospher at 70*^0 for 55 minutes. After cooling, 2N hydrochloric acid 10 ml and 
water 70 ml were added thereto, and the predpitated crystals were filtered off, washed with water, and dried. The 
crude crystals were recrystallized from ethyl acetate / methyl alcohol to give 5-[(4-f luorobenzyl)oxy]-2-(2-methyl- 
2H-[1 ,2,4]tria20le-3-yl)-4H-1-ben2opyrane-4-one-7-carboxylate methyl ester(486 mg. yield :56%). 
NMR(CDCl3)6: 4.00(3H. s), 4.32(3H. s), 5.30(2H. s), 7.08-7.1 5(2H. m), 7. 1 0(1 H, s). 7.56(1 H. d, J=1 .5H2). 7.61 -7.67 
(2H, m), 7.77(1 H, d, J=1 .5Hz). 8.00(1 H, s). 

(C-46) To a solution of the above-mentioned compound C-45(325 mg. 0.79 mmol) in DMSO(16 ml), was added 
2N sodium hydroxide aqueous solution 437^1 and the mixture was stirred at room temperature for 2 hours. To the 
so lution were added 2N hydrochloric acid and water, then the precipitated crystals were filtered, washed with water, 
and dried to give 5-[(4-fluorobenzyl)oxy]-2-(2-methyl-2H-t1,2,4ltria2ole-3-yl)-4H-1-ben2opyrane-4-one-7-carbox- 

ylic acid(300 mg. yield :86%). 

NMR(DMSO-d6)6: 4.29(3H, s), 5.35(2H, s), 6.86(1 H, d. J=1.2Hz), 7.23-7.31 (2H, m), 7.57(1 H, s). 7.68-7.77(2H, 
m). 7.83(1 H, s). 8.1 8(1 H. d. Jr=1.2Hz). 

(C-47) To a solution of the above-mentioned compound C-46(140 mg. 0.35 mmol)in DMF(7 ml), were added at 
room temperature 1-ethyl-3-(3-dimethylaminopropyl)cart)odiimide hydrochloride (75 mg, 0.40 mmol) and 1-hy- 
droxybenzotriazole (55 mg. 0.35 mmol) and the mixture was stinred for 10 minutes. A 2N dimethylamine THF 
solution (195^1, 0.40 mmol) was added thereto, and the mixture was stinred for 40 minutes. To the solution were 
added 2N hydrochloric add and ice water, and the mixture was extracted with ethyl acetate. The extract was 
washed with water and saturated brine and dried, then the solvent was evaporated under reduced pressure. The 
residue was purified with column chromatography(chloroform:methyl alcohol=50:1 -20:1 )to give 5-[(4-fluorok)enzyl) 
oxy]-2-(2-methyl-2H-[1 ,2,41triazole-3-yl)-4H-1 -ben2opyrane-4-one-7-carboxylic acid dimethylamide(1 04 mg. 
yield :90%). 

NMR(CDCl3)5: 2.93(3H, s), 3.14(3H. s), 4.28(3H, s). 5.27(2H, s). 6.91(1 H, d, J=1 .5Hz). 7.06(1 H, s). 7.07-7.14(2H, 
m). 7.1 5(1 H. d. J=1.5Hz), 7.57-7.63(2H, m). 8.00(1 H, s). 

(C-48) According to the method of compound C-39. the above-mentioned compound C-47(103 mg, 0.24 mmol) 
was oxidized with dimethyldioxylane to give 5-[(4 fluoroben2yl)oxy]-3-hydroxy-2-(2-methyl-2H-[1 A41triazole-3-yl)- 
4H-1-ben2opyrane-4-one-7-carboxylic add dimethylamide(1 5 mg, yield :14%). 

NMR(DMSa<J6)5: 2.90(3H, s), 3.02(3H, s), 4.00(3H, s), 5.33(2H, s), 7.05(1 H, s), 7.23 7.31 (3H, m), 7.70-7.76(2H, 
m), 8.21 (1H. s). 1 0.22(1 H. brs). 
Melting point:227-229°C 

[0365] The following compounds were prepared according to the method above. 

(C-48a) 5-[(4-fluoroben2yl)oxyl-3-hydroxy-2-(2-methyl-2H-[1,2,4]triazole;3-yl)-4/+1 ben2opyrane-4-one-7-car- 
boxylate methyl ester 

NMR(DMSO-d6)5: 3.94(3H, s), 4.02(3H. s). 5.39(2H. S), 7.24-7.32(2H. m). 7.51 (1 H. s). 7.72 7.82(3H, m), 8.24(1 H, 
s). 1 0.36(1 H, brs). 
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Melting point 253-255*»C 

(C-48b) 5n({4-fluorobenzyl)oxyl-3-hydroxy.2-(2.methy|.2H-[1 A41tria2ole.3-yl)-4H-1 benzopyran8^K)ne-7-car- 
boxytlc acid 

NMR(DMSO<W6: 4.01 (3H, s). 5.38(2H. s). 7.24-7.32(2H. m), 7.51 (1 H. s). 7.69(1 H. s). 7.74 7.82{2H, m). 8.23(1 H 
s), 10.34(1 H, brs). /• \ . 

Melting point:28a-282®C 
Compound C-53 

54{4-fluoroben2yl)oxy]^hydroxy-2.(2-niethy|.2/^(1.2.41tria2^ 
ester 

[0366] 



8r ^-n' 



(C-511 Bi Ji-^ 



MOM 




(C-53) 



? 



(C-49) To a solution of compound 0-37(10.0 g, 38.4 mmol)in methylene chloride(150 ml), was added phenyltri- 
methylammonium trlbromide(14.4 g. 384 mmol) under Ice^ooling and the mixture was stirred for 2 hours 20 min- 
utes. A 1 0% sodium hydrogen sulfate aqueous solution was added thereto and methylene chloride was evaporated 
under reduced pressure, to which was added water, followed tjy extraction with ethyl acetate The extract was 
washed with water and saturated brine, and dried, then the solvent was evaporated under reduced pressure The 
residue was crystallized from diisopropylether / ethyl acetate to give 1-l3-bromo-6-(4-fluoroben2yloxy)-2-hvdrox- 
yphenyl]etanone(9.88 g, yield :76%). j n j 

NMR{CDCl3)S: 2.60(3H. s). 5.09(2H. s). 6.42(1 H. d. J-9.0H2). 7.07-7.14(2H. m). 7.37-7.43{2H. m) 7 60(1H d 
J=9.0H2). 14.02(1 H. s). \ . /. . »in.o. 

(C-50) According to the method of compound C-38, cyclization using as starting materials the above-mentioned 
compound C-49(1 50 mg, 1 1 .8 mmol)and 2-methyl-2«-[1 .2,41triazole-3-cartJoxylate ethyl ester(3.66 g 23 6 mmol) 

gave 8-bromo-5-((4-nuoroben2yl)oxy]-2-(2-methyl-2H-[1A41tria20le-3-yl)-4H-1-ben2opyrane-4-one(296 ma 
yield :85%). 

NMR(CDCl3)8:4.46(3H.s).S.23(2H.s).6.85(1H.d.J=9.0H2).7.06-7.14(2H,m).7.18(1H s) 7 55-7 62(2H m) 
7.81(1H,d,J=9.0H2). 7.99(1 H. 8). . i. -^[^n. m). 

(C-51) According to the method of compound C-39, the above-mentioned compound C-50(1 0 g 0 42 mmol) as 
a starting material was oxydized with dimethyldioxysilane to give cnjde substituted 3-hydroxyben^opyranone(550 
mg). The obtained compound was dissolved to DMF(15 ml) and 60% sodium hydride (54 mg 1 35 mmol) was 
added thereto under ice cooling. The mixture was stirred at room temperature tor 15 minutes and chloromethyl 
methyl ether(93 ^. 1 .35 mmol) was added dropwise under ice-cooling, and the mixture was stirred at room tem- 
perature for 30 minutes. To the solution was added ice water, and the mixture was extracted with ethyl acetate 
The extract was washed with water and saturated brine, dried, then the solvent was evaporated under reduced 
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pressure. The residue was purified with column chromatography(ethyl acetate:n-hexanes1 :2)to give 8-bromo- 
5-[(4-fluorobenzyi)oxy]-3-methoxymelho)cy-2-(2-methyl-2H-(1 ^,4]triazole-3-yl)-4H-1 -benzopyrane-4-one(1 1 9 

mg, yield :13%). 

NMR(CDCl3)5: 3.05(3H, s),4.1 1 (3H. s). 5.22(2H. s). 5-25{2H. s). 6.80(1 H. d. J=9.0Hz), 7.07-7.1 4(2H. m). 7.56-7.61 
(2H, m), 7.80(1 H, d, J=9.0Hz). 8.11 (1H, s). 

(C-52) To a suspension of the above-mentioned compound 051(100 mg, 0.20 mmol). acetic acid palladium(il) 
(4.6 mg, 0.02 mmol) and 1.3-bis(diphenytphosphino)propane(10.5 mg, 0.025 mmol)in DMF(3 ml), wre added at 
room temperature triethylam]ne(0.28 ml, 2.04 mmol)and methyl alcohol(1 .0 ml) successively, then the mixture was 
stirred under 1 atm CO atomospher at 70°C for 18 hours. After cooling, water 6 ml was added thereto, and the 
predpitated crystals were filtered off, washed with water, and dried. The crude crystals were purified with column 
chromatography(ethyl acetate :n-hexane=1 2-1 :3) to give 5-{{4-fluoroben2yl)oxy]-3-methoxymethoxy-2-(2-methyl- 
2H{1,2,4]triazole-3-yl)^H-1-benzopyrane-4-one-8-cartx)xylate methyl ester(53 mg, yield S5%). 
NMR(CDCl3)5: 3.03(3H. S). 3.90(3H. s), 4.11 (3H. s), 5.22(2H, s). 5,33(2H, s). 6.91 (1 H, d, J=9.0Hz), 7.09-7.1 5(2H, 
m), 7.57-7.63(2H. m), 8.09(1 H. s). 8.25(1 H. d. J=9.0Hz). 

(C-53) To a suspension of the above-mentioned compound C-52 in tetrahydrofuran(1 ml) and methyl alcohol(1 
ml), was added a solution of concentrated hydrochloric acid 36 \l\ in methyl alcohol (0.5 ml) at room temperature, 
and the mixture was stirred at 50^0 for 1 0 minutes. The mixture was ice-cooled, and saturated sodium hydrogen 
carbonate aqueous solution 0.5 ml and water 2 ml were added thereto, then the precipitated crystals were filtered 
off, washed with water, and dried to give 5-[(4-fluorobenzy l)oxy]-3-hydroxy-2-(2-melhyl-2H-[1 .2,4Jtriazole-3-yl)-4H- 
1 -benzopyrane-4-one-8-carboxylate methyl ester(38 mg, yield :84%). 

NMR(CDCl3)5: 3.93(3H. s). 4.48(3H, s), 5.32(2H, s), 6.90(1 H, d, J=9.0Hz), 7.09-7.1 5(2H, m), 7.66-7.72(2H. m), 
8.05(1 H, s), 8.25(1 H, d, J=9.0Hz), 1 0.94(1 H, brs). 
Melting point:236-237"G 



Elementary analysis as C21 H^gRNsOg 0.1 H2O 

Calcd. (%) j 0,59.05; H, 3.82; N,9.84; F,4.45. 
Found (%) I C, 58.92; H,3.78; N,9.62; F,4.45. 

• 



[0367] The following compound was prepared as well as above. 

(C-53a) 8-bromo-5-[(4-fluorobenzyl)oxy]-3-hydroxy-2-(2-methyl-2H-[1,2,4ltriazole-3-yl)-4H-1-ben2opyrane-4-one 
NMR(CDCl3)5: 4.53(3H. s). 5.24(2H, s), 6.81 (IH, d, J=9.0Hz), 7.08-7,14(2H. m), 7.65-7.70(2H, m). 7.82(1 H, d, 
J=9.0Hz), 8.06(1 H. s), 1 0.86(1 H, brs). 
Melting point-220-223*>C 
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Compound C-57 



[0358] 




<0-S4) 




(C-5«> 



(0-9S) 




(C-54) To a solution of compound C>48a (520 mg. 1 .22 mmol) in DMF{1 0.4 ml), were added dropwise triethylamine 
(0.77 ml. 5.52 mmol) and chloromethyl methyl ether(0.28 ml. 3.69 mmol) at room temperature and the mixture 
was stirred for 1 hour 30 minute. 

Water 1 5 ml was added thereto and the precipitated ciystals were filtered off and dried to give 5-((4-fluorot)en- 
zyl)oxy]-3-methoxymethoxy-2-(2-methyl-2H^1 A4ltria2ole-3-yl)-4H-1 -benzopyrane-^ne-7-cafboxylate methyl 
e5ter(543 mg. yield 35%). 

NMR(CDCl3)5: 2.99(3H. s). 3.97(3H. s). 4.03(3H. s). 5.20(2H. s). 5.31 (2H. s). 7.08-7.16{2H. m). 7.52(1 H d 
J=1.2Hz).7.60-7.67(2H.m). 7.78(1 H.d.J=1.2Hz). 8.1 0(1 H.S). 

(C-55) To a solution of the above-mentoned compound C-54(100 mg, 0.21 mmol) in DMSO(4 ml) was added a 
2N sodium hydroxide aqueous solution 1 28(11 and the mixture was stirred at room temperature for 30 minutes 2N 
hydrochloric acid and water were added thereto and the mixture was extracted with ethyl acetate. The extract was 
washed with water and saturated brine and dried, then the solvent was evaporated under reduced pressure To 
the residue were added methyl alcohol(2 ml)and diisopropylether(4 ml)and the precipitated crystals were filtered 
off. washed with isopropylether. and dried to give 54(4-fluorobenzyl)oxy]-3-methoxymethoxy-2-(2-methyl2W-ri 2 41 
triazole-3-yl)-4H-1 -benzopyrane-4-one-7-cartx)xylic acid(78 g. yield -80%) 

NMR(DMS(>d6)8: 2.91 (3H. s). 3.99(3H. s). 5.08(2H. s). 5.37(2H, s). 7.24-7.33(2H. m). 7.55(1 H. s). 7.65-7.76(3H. 
m), 8.25(1 H, s). * 

(C-56) To a solution of the alxjve-mentioned compound C-55(140 mg. 0.16 mmol)in DMF(3 ml), were added at 
room temperature 1-ethyl-3-(3^imethylaminopropyl)carbodiimide hydrochloride (38 mg. 0.20 mmol) and 1-hy- 
droxybenzotriazole (25 mg. 0.16 mmol) and the mixture was stirred for 10 minutes. To the mixture were added 
ammonium chloride (26 mg. 0.49 mmol) and triethylamine (92mI. 0.66 mmol) and the mixture was stirred for 45 
hours. Water was added thereto and the mixture was extracted with ethyl acetate. The extract was washed with 
water and saturated brine, and dried, then the solvent was evaporated under reduced pressure. The residue was 
purified column chromatography(chloroform:methyl alcohol=20:1-15:1)to give 5-[(4-fluorabenzyl)oxy]-3-meth- 

oxymethoxy-2-(2-methyl-2H-[1.2.4]triazole-3-yl)^H.1-benzopyranew^one-7-carboxylic acid amide(62 mg, yield : 
83%). ' 

NMR(DMS(M6)5: 2.89(3H. S). 3.98(3H. s), 5.07(2H. s). 5.35(2H. s). 7.25.7.33(2H, m). 7.56(1 H. s). 7.68-7 75(3H 
m), 8.25(1 H,s). 8.27(1 H.brs). / \ . 

[0369] The following compound was prepared as well as above. 

(C-56a) 5-[(4-fluoroben2yl)oxy]-3-methoxymethoxy.2-(2-melhyl-2H-[1.2.4]tria20le-3-yl^^^ 
4-one-7-carboxy!ic acid methoxymethylamide 

NMR(CDCl3)6: 2.99(3H, s). a38(3H. s), 3.50(3H. s). 4.03(3H. s), 5.20(2H, s). 5.29(2H. s). 7.07-7.15(2H. m). 7.17 
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(1 H, d, J=1 .2H2), 7.43(1 H, d. Jo1 .2H2). 7.57-7.64{2H. m). 8.1 0(1 H, s). 

(C-57) According to the method of compound C-53, the above-mentioned compound C-56(61 mg, 0.13 mmol) as 
a starting material was deprotected to give 5-[(4-fluorobenzyl)oxy]-3-hydroxy-2-(2-methyl-2H-[1 ^,4]triazole-3-yl)- 
4ff1-benzopyrane-4-one-7-cartM)xync add amide(37 mg. yield :67%). 

NMR(DMSCW6)5: 4.00(3H. s). 5.35(2H. s), 7.23-7.33(2H, m). 7.52(1 H, s), 770-7.83(4H, m). 8.22(1 H, s), 8.26(1 H, 
brs), 10.28(1 H.brs). 
Melting point:257-25rC 

[0370] The following compound was prepared as well as above. 

{C-57a) 5-[(4-fluoroben2yl)oxyI-3-hydroxy-2-(2-methyl-2/f[i;2,4]tria2ole-3-yl)-4H^1-ben2opyfane-4<^ 
boxyfic acid methoxymethylamide 

NMR(CDCl3)6: 3.40(3H. s), aSI (3H, s), 4.31 (3H, s), 5.28(2H. S), 7.07-7.28(3H, m), 7.40(1 H. s), 7.63-7.72(2H, m), 
8.06(1 H, s), 10.07(1 H, brs). 
Melting point220-22rC 

Compound C-60 

5-I(4-fluorobenzyl)oxyl-3-hydroxy-2-(2-methyl-2H-[1 .2,4]triazole-3-yl)-4H-1 -benzopyrane-4-one-8-carboxylic acid 
dimethylamide 

[0371] 




(C-58) According to the method of compound C-55, compound C-52(120 mg, 0.26 mmol)as a starting material 
was hydrolyzed at the ester miety to give 5-[(4-fluorobenzyl)oxyl-3-mefthoxymethoxy-2-(2-methyl-2H-[1 ^.41tria- 
zole-3-yl)-4H-1-benzopyrane-4-one-8-carboxyncacid(57 mg, yield :49%). 

NMR(CDCl3)5: 3.05(3H, s). 4.09(3H. s), 5.23(2H. s), 5.32(2H, s). 6.90(1 H. d. J=9.0H2). 7.08-7.17(2H. m), 7,56-7.64 
(2H. m), 8.14(1H. s), 8.27(1 H. d. J=9.0H2). 

(C-59) According to the method of compound C-56, the above-mentioned compound C-58(56 mg, 0.12 mmol)as 
a starting material was subjected to amidation to give 5-((4-f!uorol)enzyi)oxyJ-3-methoxymethoxy-2-(2-methyl- 
2H-(1,2,4]triazole-3-yl)-4H-1-benzopyrane-4-one-8-carboxylic acid dimethylamide (52 mg. yield :88%). 
NMR(CDCl3)6: 3.00(3H, s), 3.01 {3H. s), 3.11 (3H. s). 4.01(3H. s), 5.21 (2H. s). 5.29(2H. s). 6.92(1 H, d. J=8.7Hz), 
7.07-7.1 7(2H, m), 7.55-7.64(3H, m), 8.06(1 H, s). 

(C-60) According to the method of compound C-53, the above-mentioned compound C-59(51 mg, 0.11 mmol)as 
a starting material was deprotected to give 5-[(4-fluorobenzyl)oxy]-3-hydroxy-2-(2-methyl-2Af[1 ,2,4]triazole-3-yl)- 
4H-l-benzopyrane-4-one-8-carboxylic add dlmethylamide(34 mg, yield :74%). 

NMR(CDCl3)5: 2.95(3H, s). 3.16(3H, s). 4.21 (3H, s). 5.27(2H. s). 6.91 (1H, d. J=8.7H2), 7.07-7.16(2H, m), 7.53 
(1H. d. J=8.7Hz), 7.64-7.72(2H. m), 8.06(1 H, s), 10.41 (1H, brs). 
Melting point .•246-247-C 
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Compound C-63 

5-[2-(4-fluorophenyl)ethoxy]-3'hydroxy-2-(2-methyl-2H-[1,2,4]triazole-3-yl)-4H-1*be 
[0372] 




(C-61 ) According to the method of compound C-38. 2\6'-dihydroxyacetophenone (1 .0 g, 6.57 mmol) and 2-methyl- 
2H-[1 ,2,4]tria2ole-3-carboxylate ethyl ester(2.0 g, 12.9 mmol)as starting materials, were subjected to cyclization 
to give 5-hydroxy-2-(2-methyl-2H-[1 A41tria2ole-3-yl)-4H-1-ben2opyrane-4-one(1.13 g, yield :71%). 
NMR{CDCl3)6 : 4.32(3H, s). 6.89(1 H, dd. J=0.9. 8.4Hz). 6.98(1 H. dd. J=0.9. 8.4H2). 7.14(1 H. s). 7.61 (1H, t, 
J=a4Hz). 8.00(1 H. s), 1 2.34(1 H. s). 

(C-62) To a suspension of the above-mentioned compound C-62(500 mg, 2.06 mmol), 2-(4-fluorophenyl)ethanol 
(0.52 ml, 4.1 6 mmol), and triphenylphosphine (1 .08 g, 4.1 2 mmol)in tetrahydrofuran(1 0 ml), was added azodicar- 
boxylic acid dii5opropyl(0.81 ml, 4.1 1 mmol)under ice-cooling and the mixture was stirred at room temperature for 
2 hours. To the solution were added water and ethyl acetate, and the precipitated crystals were filtered off, washed 
with water and ethyl acetate, and dried to give 5-[2-(4-fluorophenyl)ethoxy]-2-(2-methyl-2H-(1 ,2,4]tria2oIe-3-yl)- 
4H-1-benzopyrane-4-one(523 mg, yield :70%). The filtrate was extracted with ethyl acetate, and the extract was 
washed with saturated brine and water, and dried, then the solvent was evaporated under reduced pressure. To 
the residue was added ethyl acetate and the precipitated crystals were filtered off. washed with dtisopropylether, 

and dried to give 5-[2>(4-fluorophenyl)ethoxy]-2-(2-methyl2H-[1,2.4]tria20le-3-yl)-4H^1-benzopyrane-4-one(122 
mg, yield :16%). 

NMR{CDCl3)5: 3.23(2H. t. J=6.6H2), 4.25(2H, t, J=6.6H2), 4.28(3H, s), 6.82(1 H, d, J=7.5Hz), 6.07.7.09(4H, m), 
7.40-7.60(3H, m), 7.99(1 H, s). 

(C-63) According to the method of compoundC-39, the above-mentioned compound C-62(200 mg, 0.55 mmol)as 
a starting material was oxidized with dimethyldioxy lane to give 5-[2*(4-f iuorophenyi}ethoxyl-3-hydroxy-2-(2-methyl- 
2H-[1,2,4]tria20le-3-yl)-4H-1-benzopyrane-4-one(86 mg, yield :41%). 

NMR(CDCl3)5: 3.24(2H. t, J=6.3Hz), 4.26(2H. t. J=6.3H2). 4.29(3H, s), 6.75(1 H, d, J=8.1Hz). 6.97-7.08(3H, m), 
7.44-7.58(3H, m). 8.05(1 H, s), 9.72(1 H, brs). 
Melting point:21 5-21 7<'C 
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Compound C-66 

5-(2-(4-Ruorophenyl)ethyq-3-hydroxy-2-(2-methyl2H-[1,2,4ltriazole-3-y!)-4H-1-benzopy 
5 [0373] 




(C-64) To a solution of compound C-61(500 mg, 2.06 mmol) and triethylam'me(1.15 nrtl. 8.25 mmol) in methylene 
chloride(10 ml), was added anhydrous trifluoromethanesulfonic acid (0.69 ml, 4.10 mmol)under ice-cooling and 

25 the mixture was stirred for 1 hour 30 minutes. To the solution was added ice water and the mixture was extracted 

with ethyl acetate. The extract was washed with saturated brine and dried, and the solvent was evaporated under 
reduced pressure. The residue was purified with column chromatography(ethyl acetate : n-hexane=1 :1) and re- 
crystallized from acetone / hexaneto give trifluoromethanesulfonic acid 2-(2-methyl-2H-[1.2,4]trtazole-3-yl)-4H- 
1 -benzopyrane-4-one-5-yl ester(495 mg, yield :64%). 

30 NMR(CDCl3)6: 4.31 (3H. s). 7.1 4(1 H, s). 7.31 (1 H, d. J=7.8H2). 7.63(1 H. dd. J=0.9. 8.7Hz), 7.77-7.83(1 H. m), 8.02 

(1H.S). 

(C-65) To a suspension of zjnc(310 mg, 4.74 mmol) in tetrahydrofuran(2.0 ml), was added chlorotrimethylsilane 
(25 fit, 0.27 mmol) at room temperature for 5 minutes. To the mixture was added a tetrahydrofuran(2.0 ml}solution 
containing 1-fluoro-4-(2-iodoethyl)ben2ene(1.0 g, 4.0 mmol). synthesized from 2-(4-fluorophenyl)ethanol accord- 

35 ing to the method of J, Org. Chem., 1979, 44, p1247. and the mixture was stirred at 40°C for 4 hour and allowed 

to stand at room temperature overnight. To a solution of compound C-64(417 mg, 1 .11 mmol)in tetrahydrofuran 
(8.3 ml), were added HMPA(1 .0 ml), tetrakistriphenylphosphine palladium(64 mg, 0.06 mmol) and the above-men- 
tioned alkylzinc 80lution(2.8 ml)at 60^C for 2.5 hour. After cooling, water was added thereto, and the mixture was 
extracted with ethyl acetate. The extract was washed with saturated brine, and dried, then the solvent was evap- 

40 orated under reduced pressure. The residue was purified with column chromatography(ethyl acetate :n-hexane=1 : 

1) and recrystallized from ethyl acetate / hexane to give 5-[2-(4-fluorophenyl)ethyl]-2-(2-methyl-2/^[1,2,4]triazole- 
3-yl)-4H-1-benzopyrane-4-one(256 mg, yield :66%). 

NMR(CDCl3)5 : 2.90{2H. t. J=8.1Hz), 3.55(2H. t. J=8.1Hz). 4.32(3H, s). 6.93-7.02(2H, m), 7.09-7.14(3H, m). 
7.22-7.29{2H. m). 7.41 (1H, dd, J=1.2, 8.4Hz), 7.57(1 H, dd. J=7.5. 8.4Hz), 8.01 (1H, s), 
45 (C-66) According to the method of compound C-39, the above-mentioned compound C-65(200 mg. 0.57 mmol) 

was oxidized with dimethyldioxylane to give 5-[2-(4-fluorophenyl)ethyl]-3-hydroxy-2-(2-methyl-2H-[1,2,4]triazole- 
3-yl)-4H-1-benzopyrane-4-one(99 mg, yield :47%). 

NMR(GDCl3)5: 2.91 {2H, t, J=8.1H2), 3.57{2H, t, J=8.1Hz). 4.36(3H, s). 6.93-7.02(2H, m), 7.1 0(1 H, dd, J=1.2, 
7.5Hz). 7.28-7.36(2H. m), 7.38(1 H. dd. J=1 .2, S.THz), 7.56(1 H, dd. J=7.5. 8.7Hz), 8.07(1 H. s). 10.15(1 H. brs). 
50 Melting point:1 92-1 93X 



55 



203 



EP 1 422 218 A1 

Compound C-69 

3-hydroxy-2-tl -(4-fluoroben2yl)-1 .2,4]tria2ole-3-yll-4H-1 -benzopyrane-^-one 
[0374] 




{C-67) To a suspension of 1 .2.4]tria20le-3-carboxy late ethyl ester(Farmako, 1 997. 52. p429)(1 .0 g. 7.09 mmol) 

In ethanol(25 ml), were added 20% sodium ethoxide ethane! solution 3.3 ml and 4-fluorobenzylbromide(0.93 ml. 

7.46 mmol) under ice-cooling and the mixture was stin-ed for 1.5 hour, Further, the mixture was stirred at room' 

temperature for 30 minutes and at SO'C for 40 minutes. After cooling, water was added to the solution and the 

mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried, then the solvent 

was evaporated under reduced pressure. The residue was purified with silica gel column chromatography(ethyI 

acetate:n-hexane=1 :M :3)to give 1-(4-fluoroben2yl)-1N-(1,2.41tria2o(e-3-carboxylate ethyl ester(754 mg. yield : 
42%). 

NNR(CDCl3)5: 1 .44(3H. t. J=7.2H2). 4.48(2H. t. J=7.2H2). 5.39{2H. s). 7.00-7.13(2H. m). 7.25-7.34(2H. m). 8.08 
(IH.s). 

(C-68) According to the method of compound C-38. 2'-hydroxyacetophenone(1 45 mg. 1 .07 mmol)and the above- 
mentioned compound C-67(533 mg. 2.14 mmol)as starting materials were subjected to cydization to give 
2-[1-(4-fluoroben2yl)-1H-[1 .2,4]triazole-3-yl]-4H-1-benzopyrane-4-one(205 mg. yield :60%). 
NMR(CDCl3)5: 5.43(2H, s). 7.07-7.1 6(2H. m). 7.31 -7.47(3H. m), 7.64^7.75(2H, m). 8.1 4(1 H, s). 8.22-8.27(1 H. m). 
(C-69) According to the method of compound C-39, the above-mentioned compound C-68(204 mg. 0.63 mmol) 
as a starting material was oxidi2ed with dimethyldioxylane to give 3-hydroxy-2-[1-(4-fIuorobenzyl)-/H-I1.2.4]tria- 
2ole-3-yl]-4H-1-ben2opyrane-4-one(137 mg. yield :64%). 

NMR(CDCl3)5: 5.49{2H. s). 7.09-7.1 8(2H. m). 7.34.746(3H. m). 7.63-7.75(2H. m). 8.22(1 H. s), 8.30-8.36(1 H. m). 
9.45(1 H, brs). 

Melting point260-262<'C 
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Compound C-71 

3-hydroxy-4H-1-benzopyrane-4-one-2'Carboxync acid 4-fluorobenzylamide 
[0375] 




(C-70) To a solution of compound C-5(200 mg, 0.68 mmol) in DMF(4 ml), were added a room temperature 1 -ethiyl- 

3- (3Klimethytaminopropyl)carbodiimide hydrochloride (155 mg 0.81 mmol), 4-f1uorobenzylamine (85^1, 0.74 
mmol) and 1 -hydroxybenzotriazole (1 0 mg 0.07 mmol) and the mixture was stirred at room temperature for 3 hour. 
To the solution was added water and 2N hydrochloric acid and the mixture was extracted with ethyl acetate. The 
extract was washed with a saturated sodium hydrogen carbonate aqueous solution and saturated brine, and dried. 
The solvent was evaporated under reduced pressure, to which was added dlisopropylether(6 ml) and hexane(3 
ml), then the precipitated crystals were filtered off, washed with diisopropylether, and dried to give 3-benzyloxy- 

4- oxo-4H-chromene-2-carboxylic acid 4-fhjorobenzylamide(231 mg, yield :85%). 

NMR(DMS0-d6)S: 4.45(2H. d. J=6.0Hz), 5.15(2H, s), 7.07-7.16(2H, m), 7.30-7.46(7H, m). 7.51 -7.58(1 H. m), 
7.70-7.76(1 H. m). 7.84-7.91 (1 H. m), 8. 1 4(1 H. d. J=7.8Hz). 9.33(1 H. d. J=6.0Hz). 

(C-71) According to the method of compound C-8, the above-mentioned compound C-70(120 mg. 0.30 mmol)as 
a starting material was deprotected to give 3-hydroxy-4H-1-benzopyrane-4-one-2-carboxyllc acid 4-fluorobenzy- 
lamide(62 mg, yield :67%). NMR(CDCl3)5: 4.67(2H, d, J=6.0Hz), 7.04-7.14(2H, m), 7.34^7.49(4H. m), 7.67-7.75 
(1H. m). 7.84-7.91 (1H, m), 8.28(1 H.dd. J=1.5. 8.1Hz). 1 0.72(1 H. brs). 
Melting point:235-236°C 
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D group compound 
Compound 0-5 

5 2-{5-(4-fluorobenzyl)-[1 .3,41oxadiazole-2-yll-3-hydroxy-1 H^uinoline-4-one 
[0376] 



10 
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OMe 



(D-4) 





(D-1a.D-1b) To a solution of 2-ethoxycarbonyl3«methoxy1 /fquinoline4-one(1 .236g. 5mmol), synthesized accord- 
ing to J.Heterocyclic Chem, 24, p1649. 1987, in dimethylformamide(IOml), was added potassium carbonate 
(691 mg. 5mmol)and the mixture was stirred at room temperature for 5 minutes. Iodomethane(0.63ml. lO.lmmol) 
was added thereto, and the mixture was stirred for 2 hours. To the mixture was poured ice water, which was 
extracted with ethyl acetate 3 times. The extract was washed and dried, then the solvent was evaporated under 
reduced pressure. The residue was purified with silica gel column chromatography(lol)er column B, tolueneiace- 
tone=24:1) to give 2-ethoxycarbonyl-3,4-dimethoxyquinoline(890mg. yield:34.1%)and 2-elhoxycarbony|.3-meth- 
oxy-1 -methylquinoline-4-one(1 .583g, yield:60.6%). 

D-la: oily product 

NMR(CDCy5:1.47(3H. t. J=7.2Hz). 3.98(3H. s). 4.22(3H. s). 4.54(2H. q. J=7.2H2). 7.54.7.59(1 H. m) 
7.65-7.70(1H.m). 8.09-8. 15(2H.m). v . 

D-1b: Melting point:103°C 

NMR(CDCl3)5:1 .46(3H. t. J=7.2Hz), 3.72(3H. s). 3.97(3H. s), 4.53(2H. q. J=7.2H2). 7.40(1 H, m). 7.47(1 H. d 
J=8.7H2),7.70(1H.m). 8.52(1 H,m). 

(D-2) To a solution of the above-mentioned compound D-1a(885mg, 3.39mmol)in ethanol(4.5ml), was added hy- 
drazine hydrate(0.34ml. 7.0mmol)and the mixture was stired for 30 minutes and allowed to stand at room tem- 
perature overnight The mixture was stirred at for 4 hour and water was added thereto, then the mixture was 
concentrated under reduced pressure and extracted with ethyl acetate. The extract was washed and dried, then 
the solvent was evaporated under reduced pressure to give 3,4-dimethoxyquinoHnecarboxylic add hydrkzide 
(832mg. yield:99.3%). 

NMR(CDCl3)5:2.79(3H. bs). 4.02(3H. s). 4.24(3H. s). 7.55-7.60(1 H. m). 7.65-7.71 (1 H. m). 8.02(1 H. d, J=8 4Hz) 
8.14(1 H.d.J=7.8H2). ^ . . • /. 



206 



EP 1 422 218 A1 



(D-3) To a solution of the above-mentioned compound D-2(826mg, 3.34mmol)and 4-fIuorophenylacetic acid 
(592mg. 3.84mmol)in telrahydrofuran(IOml), were added 1 -hydroxybenztriazole(90mg, 0.67mmol)and 1-ethyl- 
3-(3-dimethylaminopropyO-carbod1imide hydrochloric acid(768mg, 4mmol)and the mixture was stirred for 6 hours. 
To the solution was added ice water and the mixture was extracted with ethyl acetate, washed, dried, and concen- 
trated under reduced pressure. Diethyl ether was added thereto and the precipitated crystals were filtered off to 
give 3p4-dimethoxyquinol]ne-2-carboxylic add N-[2-(4-fluorophenyl)acetyl]hydrazide (968mg, yield:75.6%). 
Melting point:1 72-1 73^0 

NMR(CDa3)5:3.73{2H. s). 3.99(3H, s), 4.23(3H, s), 7.02-7.08(2H, m), 7.33-7.38(2H, m). 7.55-7.60(1 H, m), 
7.65-7.70(1H. m). 8.04(1H, d. J=:8.4H2), 8.12(1H. d, J=8.4H2). 8.83(1 H. bs). 10.35(1H. bs). 
(D-4) To a solution of triphenylphosphine (738mg, 2.81mmol)in methylene chloride(1 5ml). was added a solution 
of bromine(0.1 44ml. 2.81 mmol)in methylene chloride(2ml)under ice-cooling, and the mixture was stn-ed at room 
temperature for 30 minutes: After ice-cooling, a solution of triethylamine(0.82ml, 5.87mmol)in methylene chloride 
(2ml)was added dropwise, followed by adding the above-mentioned compound D-3(769mg, 2.01 mmol), and the 
mixture was stinred for 1 hour 20 minutes. After further stirring at room temperature for 15 minutes, the solution 
was poured into ice water, and the mixture was extracted with chloroform. The extract was washed and dried, and 
the solvent was evaporated under reduced pressure. The residue was purified with silica gel column chromatog- 
raphy (lobar column B. toluene:acetone=7:1) to give 2-[5-(4-fluorobenzyl)-(1,3,4]oxadia2ole-2-yl]-3.4-dimethoxy- 
quinoline(615mg, yield:83.9%). 
Melting point:12e**C 

NMR(CDCl3)6: 3.99(3H. s). 4.27(3H. s). 4.36(2H. s). 7.02-7.08(2H. m). 7.36-7.41 (2H. m). 7.57-7.63(1 H. m), 
7.68-7.74(1H, m). 8.12-8.19(2H. m). 

(D-5) To a solution of sodium iodide(4.12g, 27.5mmol)in acetonitrile(116mI). was added trimethylchlorosilane 
(3.49ml, 27.5mmol)and the mixture was stirred for 20 minutes, followed by adding the above-mentioned com- 
poundD-4(628mg, 1 .72mmol). After stirring for 40 minutes, the mixture was reftuxed for 2 hours. The reaction 
mixture was poured into ice water, which was stirred at room temperature for 1 hour. The precipitated yellow 
crystals were filtered off and the obtained crude crystals(532mg, yield :91.7%)were dissolved into dimethylforma- 
mide(1 00ml)under heating. The mixture was filtered and concentrated to the volume of 30ml. to which was added 
water (20ml) and the mixture was allowed to stand at room temperature overnight. The precipitated crystals were 
filtered off to give 2-[5-(4-fluoroben2yl)-[1,3,41oxadia20le-2-ylI-3-hydroxy-1ffquinoline-4-one(505mg, yield:87%). 
Melting point:>300''C 



Elementary analysis as C18H12FN3O3 


Calcd. {%) 
Found (%) 


C. 64.09; H.3.59; N. 12.46; F. 5.63. 
C, 64,05; H. 3.49; N. 12.54; 5.46. 



NMR(DMSO-cfe)6: 4.46{2H. s). 7.1 9-7.31 (3H. m). 7.43-7.48(2H. m). 7.61 -7.67(1 H, m). 7.88(1 H, d. J=8.7H2). 8.1 3 
(1H. dd, J=1.2, 8.4H2). 
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Compound D-9 

2-[&-(4-fluoroben2yl)-[1 .3,4]oxadla2ole-2-ylI-3-hydroxy-1 -methyl- 1 H<juinolin8-4-one 
[0377] 

Me Me Me O H 




O 
Mo 




(D-6) To a solution of D-1b(1.21g, 4.63mmol)in ethano!(1 5.3ml). was added a 1N sodium hydroxide aqueous so- 
lution^ 5.3ml, 15.3mmol). and the mixture was refluxed for 2 hours. 

Atter ice-cooling, water (25ml) and a 1N hydrochloric acid aqueous solution( 18.5ml, 1 8.5mmol)were added to 
make the pH 1 to 2. and the precipitated crystals were filtered off and washed with water to give 3-methoxy- 
1-methyl-4-oxo-1.4-dihydroquinoline-2-carboxylicacid(1.122g, yield: 100%). 
Melting pointil 55-1 56'C(decomp.) 

NMR{DMS0-cfe)5: 3.76(3H. s). 3.78(3H. s), 7.41-7.46(1 H. m). 7.78-7.B0(2H. m). 8.24-8.27(1 H. m). 
(D-7) To a solution of the above-mentioned compound I>7{997mg. 4.28mmol) and 4-fiuorophenylacetic acid hy- 
dra2ide(1 .08g, 6.41 mmol)in dimethylformamide(1 7ml), were added 1 -hydroxybenztriazole(866mg, 6.41 mmol)and 
1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloric acid(1 .23g, 6.41 mmol)and the mixture was stirred for 
3 hours. 4-Fluorophenylacetic acid hydrazide (1.08g. 6.41mmol)was added thereto and the mixture was allowed 
to stand at room temperature overnight. To the solution was added ice water and the predpitated crystals were 
filtered off. washed with water to give 3-methoxy-1-methyl-4-oxo-1.4-dihydroquinoline-2-caxboxylic acid 
N'-[2-(4-fluorophenyl)acetyl]hydra2ide (969mg, yield:59%). 
Melting point: 1 40-1 42-{solid)-21 2-21 S'^C 

NMR(CDCl3)6: 3.75(2H. s), 3.77(3H. s), 3.79(3H, s), 7.03-7.08(2H. m), 7.26-7.47(5H. m). 8.1 7(1 H dd J=1 2 
8.4H2),8.44(1H,bs).10.73(1H.bs). k . . 

(D-8) To a solution of triphenylphosphine(929mg, 3.54mmol)in methylene chloride(35ml)was added a solution of 
bromine(0. 182ml. 3.54mmol) in methylene chloride(2ml) under ice-cooling, and the mixture was stirred at room 
temperature for 30 minutes. After ice-cooling, a solution of triethylamine(1 .03ml, 7.37mmof)in methylene chloride 
(2ml) was added dropwise, and the above-mentioned compound D-7(905mg. 2.36mmol)was added thereto, and 
the mixture was stirred for 1 hour 30 minutes. The solution was poured into ice water, which was extracted' with 
chloroform, and then the precipitated unreacted materials were filtered off. The extract was washed and dried, and 
then the solvent was evaporated under reduced pressure. The residue was purified with silica gel column chro- 
matography(lober column B, toluene:acetone=6:1)to give 2-[5-(4-fluorobenzyl). [1, 3,4]oxadiazole-2-yn.3.meth- 
oxy-l-methyl-1 H<^uinoline-4-one(527mg. yield:55.1%). 
Melting pointil 56-1 57 ''C 

NMR(CDCl3)5: 3.60(3H. s). 3.84(3H. s). 4.33(2H. s). 7.04-7.1 0(2H, m), 7.32-7.36{2H, m), 7.40-7.46(1H m) 7 51 
(IH.d. J=8.7Hz). 7.71 -7.77(1 H.m). 8.53(1 H.dd.J=1. 5. 8. 1Hz). i » - 

(0-9) To a solution of sodium iodide{1.62g. 10.8mmol)in acetonrtrile(90ml), was added trimethylchlorosilane 
(1.36ml. 10.7mmol)at room temperature and the mixture was stinted for 30 minutes. The above-mentioned com- 
pound D-8(490mg, 1.34mmol)was added thereto and the mixture was stirred for 30 minutes and refluxed for 2 
hours. After cooling, the reaction mixture was poured to ice water and the mixture was stirred at room temperature 
for 1 hour. The precipitated yellow crystals were filtered off as crude crystals(412mg. yield:87.5%). The crystals 
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were dissolved to methylene chloride, which was filtered with a millipore filter, and then the methylene chloride 
was concentrated in water bath while adding methyl alcohol thereto. After ice-cooling, the preo'pitated crystals 
were filtered off and washed with methyl alcohol to give 2-(5-{4-fluoroben2ylH1.3.41oxadja201e-2-yl]-3-hydroxy- 
1-methyH /+quinoline-4-one(360mg, yield:76.4%). 
Melting point222*>C 



Elementary analysis as C^9H^4FN303 

Calcd. (%) 1 C. 64.95; H. 4.02; N, 1 1 .98; F,5.41. 
Found (%) I C, 64.96; H. 3.91 ; N. 11 .96; F, 5.23. 

NMR(CDCl3)5: 3.78{3H, s), 4.35{2H, s), 7.04-7.1 0(2H. m), 7.35-7.45(3H, m), 7.57(1 H. d, J=8.7Hz), 7.73-7.78(1 H, 
m), 8.47-8.50(1 H, m). 

E group compound 

Compound E-8 

2-[5-(4-fluorobenzyl)furan-2-carbonyl]-3-hydroxypyrane-4-one 
[0378] 




(E-2) Hydroxymethyl product (E-1) (2.2g, 15.5mm) was dissolved in acetone (33ml). To the solution, were added 
potassium carbonate (6.4g, 46mm) and benzy Ibromide (3.2g, 1 8.7mm) and the mixture was refluxed under heating 
for 3 hours. After evaporating acetone, water was added thereto. The mixture was extracted with ethyl acetate, 
washed with water, dried with sodium sulfate, and then concentrated under reduced pressure. The residue was 
isolated and purified with silica gel column chromatography (ethyl acetate: n-hexane= 3:1) to give compound E-2 
as oily product (1.4g, yield: 39%). 

^H-NMR(CDCl3) 54.32(s,2H). 5.21 (s,2H), 6.40(d.J=5.4Hz.1 H). 7.37-7.38(m. 5H). 7.69(d.J=6.0Hz,1 H) 
(E-3) Oxalylchloride (1 .64g, 1 3mm) was dissolved In methylene chloride (1 5ml) and the solution cooled to -78 "C. 
To this solution, was added dropwlse a solution of dimethylsuttoxide (2.1 g, 26.9mm) in methylene chloride (10ml). 
After stirring at-78 *C for 15 minutes, a solution which alcohol product (E-2) (1 .5g, 6.5mm) was dissolved in meth- 
ylene chloride (1 0ml) was added thereto. After 30 minutes, triethylamine (5.3g. 42mm) was added thereto and the 
mixture stirred for 15 minutes. After warming to room temperature, ice water was added thereto and the mixture 
was extracted with ethyl acetate, washed with water, dried with sodium sulfate, and then concentrated under re- 
duced pressure. The residue was isolated and purified with silica gel column chromatography (ethyl acetate: n- 
hexane =1 :1) to give compound E-3 as oily product (1.39g. yield: 93%). 
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^H-NMR(CDCl3)6 5.52{s.2H), 6.50(d,J=5.4Hz,1 H). 7.36(S.5H), 7.75«J,J=5.7Hz.1H). 9.88(s.1H) 
(E-5) 2-Furan-2-yl-[1.31dioxolane {920mg, 6.6mm) was dissolved in dried telrahydrofuran (20ml), and the solution 
cooled to -78*C. To this solution, was added dropwise a solution of 1 .57mol/l n-bulyl lithium-hexane solution (5.4ml. 
8.5mm). Atter 15 minutes, a solution of irpyrone product (E-3) (1 .5g. 6.5mm) in tetrahydrofuran (15ml) was added 
thereto. After 30 minutes, the mixture was warmed to 0 **C. After saturated ammonium chloride aqueous solution 
was added thereto, the mixture was extracted with ethyl acetate, washed with water, and then concentrated under 
reduced pressure. The obtained residue was dissolved In methyl alcohol (10ml). 6N hydrochloric add (2ml) was 
added thereto and the mixture was stirred at room temperature for 1 hour. The mixture was neutralized with sodium 
hydrogen carbonate, extracted with ethyl acetate, washed with water, dried with sodium sulfate, and then concen- 
trated under reduced pressure. The residue was purified with silica gel column chromatography (ethyl acetate: n- 
hexanea 1 :1 ) to give compound E-5 as oily product (730mg, yield: 35%). 

1H-NMR(CDCI3) 5 5.22(d.J=11.1Hz. 1H). 5.27(d.J=11.1H2,1H), 5.90(s.1H). 6.42(d.J=5.7Hz,1H).6.44(d,J=3.6Hz. 
1 H),7.1 7(d,J=3.6H2.1 H).7.35-7.38(m.5H). 7.66(d.J=5.7Hz,1 H), 9.58(s.1 H) 

(E-6) Oxalylchloride (570mg. 4.5mm) was dissolved in methylene chloride (10ml) and the solution was cooled to 
-78**C. A solution which dimethyl sulfoxide (700mg. 9mm) was dissolved in methylene chloride (5ml) was added 
dropwise and the mixture was stirred for 15 minutes. A solution of alcohol product (E-5) (730mg, 2.2mm) in meth- 
ylene chloride (1 0ml) was added. After stimng for 30 minutes, triethylamine (1 .Sg, 1 8mm) was added dropwise 
thereto. After 15 minutes, the mixture was put to be 0 and a saline solution was added thereto. The mixture 
was extracted with ethyl acetate, washed with water, dried with sodium sulfate, and then concentrated under re- 
duced pressure. The residue was purified with silica gel column chromatography (ethyl acetate: n-hexane s:2:1) 
to give product E-6 as oily product (610mg, yield: 84%). 

1 H-NMR(d6-DMSO)6 5.1 9(s,2H).6.66(d^=5.7Hz,1 H).7.20-7.27(m.5H). 7.64(d.J=3.6Hz,1 H), 7.71 W 
8.29(d.J=5.7Hz.1 H), 9.79(s,1 H) 

(E-7) Aldehyde product (E-6) (550mg. 1.7mm) was dissolved in dried tetrahydrofuran (22ml) and a solution of 
1mol/l parafluorophenyl magnesium bromide in . tetrahydrofuran (1.6ml, 1.7mm) were added thereto under ice- 
cooling. After stirring at room temperature for 1 5 minutes, ammonium chloride aqueous solution was added thereto. 
The mixture was extracted with ethyl acetate, washed with water, dried with sodium sulfate, and then concentrated 
under reduced pressure. The residue was purified with silica gel column chromatography (ethyl acetate: n-hexane 
=1 :1) to give compound E-7 as oily product (413mg, yield: 58%). 

iH-NMR(d6-DMS0) 5 5.06(s.2H). 5.82(s.1H). 6.53(d.J=3.6Hz,1H). 6.58(d,J=5.4Hz,1H), 7.13-7.25(m,7H), 
7.40-7.45(m.2H), 7.50(d.J=3,6H2.1 H). 8.20(d,J=5.7H2.1 H) 

(E-8) Alcohol product (E-7)(290mg, 0.7mm) was dissolved in trifluoroacef c acid (6ml) and triethylsilane (0.7ml) 
added thereto under Ice-cooling. After 30 minutes, the mixture was stirred at room temperature for 30 minutes. 
After concentrating under reduced pressure, the mixture was neutrali2ed with sodium hydrogen carbonate, ex- 
tracted with ethyl acetate, washed with water, dried with sodium sulfate, and then concentrated under reduced 
pressure. The residue was dissolved in acetone, treated with active carbon, and then recrystalli2ed with ethyl 
acetate/isopropylether to give compound E-8 as pale yellow crystal (83mg, yield: 39%) of mp157-9. 
iH-NMR(d6-DMSO)5 4.15(S.1H). 6.50(d.J=3.9H2.1 H), 6.51(d.J=5.4H2,1H). 7.1 5-7.21 (m,2H), 7.32-7.37(m,2H), 
7.70(d.J=3.6H2.1H). 8.22(d.J=5.7H2,1H). 10.77(brs.1H) 



Elementary analysis as( CiyH^^FOg/O.SHjO) 



Calcd. (%) 


C.-63.87 


H:3.66 


F:5.94 


Found (%) 


C.^.85 


HJ3.27 


F:6.27 



m/2 313[M-HI-. m/z315[M+H]+, m/2359[M+2Na-H]+ 
IR(nujol)(cm-1)3400, 1646,1608 
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Compound E-16 

2-[5-(4-fluorobenzyl}furan-2-carbonyl]-3-hydroxy-6-methylpyrane-4-one 
5 [0379] 



Ko)icAcid(E-9) (ErlO) ff-U) (6-12) 

— ^ 6C— Xu;V^ 

20 (E-13) (jB-14) (E.1S) 



25 




(E-10) Kojic acid product E-9 (14.2g. 0.1 moi) was dissolved in thionyl chloride (24g) and the solution was stirred 
at room temperature. After 10 minutes, solid content was washed with hexane to give white crystal (16.5g. yield: 

30 100%). 

1H-NMR(CDCI3) 5 : 4.36(s,2H), 6.58(s.1 H). 7.89{s.1 H). 

(E-11 ) The above-mentioned compound E-10 (16.5g. 0.1 mol) was suspended in water (400ml). Zinc powder (1 3g, 
0.2mol) and concentrated hydrochloric add (1 0ml) were added thereto and the mixture was stirred at 75 ''C for 1 
hour. After cooling, zinc powder was removed by suction filtration and the filtrate was extracted with chloroform. 
35 After washing and drying, the solvent was evaporated under reduced pressure and the residue was crystallized 
with ether to give the compound (10.4g, yield: 82%). 
1H-NMR(CDCI3) 5 :2.31(s,3H). 6.28{s.1H). 6.61 (bs. 1H). 7.79{s.1H). 

(E-12) The above-mentioned compound E-11 (10.4g, 82mmol) was dissolved in methyl alcohol (54ml). Sodium 
hydroxide solution (sodium hydroxide (4.2g) was dissolved in water (11 ml)) and 37% formaldehyde solution (1 7ml) 

40 were added thereto and the mixture was stirred at room temperature for 25 hours. Methyl alcohol was evaporated 

under reduced pressure. The solution was acidified with concentrated hydrochloric acid and then sodium sulfate 
was added thereto. The mixture was diluted with tetrahydrofuran. To the solution, was added molecular sieve and 
the mixture was dried and filtered. The solvent was evaporated under reduced pressure and the residue was 
crystallized with chloroform to give the compound (8.1 g, yield: 64%). 

45 1 H-NMR(DMSO-d6) 5 : 2.26(s,3H). 4.39(s. 2H), 5.36(bs,1 H), 6.22(s, 1 H), 8.91 (bs.l H). 

(E-13) The above-mentioned compound E-12 (7.0g, 45mmol) was dissolved in acetone (150ml). Potassium car- 
bonate (20g. 145mmol) and benzyl bromide (9.6g. 56mmol) were added thereto and the mixture was refluxed for 
1 6 hours. After cooling, acetone was evaporated under reduced pressure and the residue was extracted with ethyl 
acetate. After washing and drying, the solvent was evaporated under reduced pressure and the residue was crys- 

so tallized with ether to give the compound (8.5g, yield: 76%). 

1H-NUR(CDCI3) 6 : 2.26(s.3H). 4.28(s.2H). 5.21 {s.2H). 6.21 (S.IH). 7.38(m.5H). 

(E-14) Oxalylchloride (8.6g. 67mmol) was dissolved in methylene chloride (80ml). To the solution, was added 
dropwise a solution of dimethyl sulfoxide (1 0.5g, 1 35mmol) in methylene chloride (50ml) at -78**C. After 1 5 minutes, 
a solution of the above-mentioned compound E-13 (8.3g, 34mmol) in methylene chloride (50ml) was added drop- 
55 wise thereto at -78'*C and the mixture was stirred at the same temperature for 30 minutes. Triethylamine (27g. 

270mmol) was added thereto and warmed to room temperature. Water was added thereto and the mixture was 
extracted with chloroform. After washing and drying, the solvent was evaporated under reduced pressure and the 
residue was crystallized with isopropylether to give the compound (7.4g, yield: 90%). 
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10 



IS 



iH-NMRCCDCy 5 : Z32(s,3H). 5.49{s.2H). 6.30(s.1H). 7.35(m.5H), 9.84(s.1H). 

(E-15) To a solution of 2-(4-ftuoroben2yl)furanrrthium salt synthesized as the synthetic method of A-6 in tetrahy- 
drofuran (5mmol), added a solution of the above-mentioned compound E-14 (1 ,22g. Smmol) in tetrahydrofuran at 
-78"C, The mixture was stirred at the same temperature for 30 minutes. The solution was added to ammonium 
chloride solution and extracted with ethyl acetate. After washing and drying, the solvent was evaporated under 
reduced pressure and the residue was dissolved in chloroform (30ml). To the solution, was added manganese 
dioxide (20g) and the mixture was stirred at 60'C for 15 minutes. The solution was filtered and the filtrate was 
dried and evaporated under reduced pressure. The residue was puriHed with column chromatography (ethyl ace- 
tate: n-hexane=i1 :1) to give the compound (1.15g. yield: 55%). 

1H-NMR(CDCI3)5: ^29(s,3H). 4.00(s^H), 5.21(s^H). 6.13(d.1H, J=3.9H2). 6.30(d. 1H. J=0.6H2). 6.98-7.04(m. 
2H). 7.14(d. 1H, J=3.6H2). 7.15-7.24(m.7H). 

(E-16) The above-mentioned compound E-15 (3.78g, 9.0mmol) was dissolved in trifluoroacetic add (30ml) and 
the mixture was stirred at room temperature for 30 minutes. The solvent was evaporated under reduced pressure. 
Ice water was added thereto and extracted with ethyl acetate. After washing and drying, the solvent evaporated 
under reduced pressure and the residue was recrystallized with methyl alcohol to give compound (1 8g yield - 62%) 
iH-NMR(DMSa<l6)«:2.36(s.3H). 4.15(s,2H). 6.41(sJH). 6.52(d.1H. J=3.6H2). 7.14-7.22(m. 2H). 7.30-7.38(m' 
2H).7.63(d. 1H. J=3.6H2). 
Melting point:1 73-1 75^*0 



20 



25 



Compound E-24 



Elementary analysis as C^eHiaOs^ 


Calcd. (%) 
Found (%) 


C: 65.85 
C:65.64 


H:3.99 
H:3.96 


F: 5.79 
F:5.69 



30 



2-[5-(4-fluorobenzyl)furan-2-carbonyl]-3-hydroxy-6-hydroxymethytpyrane-4-one 
[0380] 



35 



40 



45 



Kbjlc Add (&g) 



TBDMSO 



O 



TBDMS 



(£.17) 



TBDMSO 



TBDMSO^,xC^^s^^ 



TBDMSO 




DMS 



(E-21) 



O 08n 



50 



55 



o asn 

(E-23) 




O OH 



{E-17) To a solution of kojic acid compound E-9 (44.9g. 316mmol) in DMF (400ml), were added imidazole (45.1g. 
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663mmol) and then chlorotert-butyldimethylsilane (100g, 663mmol) under ice-cooling. The mixture was warmed 
to room temperature and stirred for 30 minutes. Water was added thereto to stop the reaction and the mixture was 
extracted with diethyl ether. After washing with water and drying, the solvent was evaporated under reduced pres- 
sure to give 5-(tert-butyldimethylsilanyloxy)-2-(tert-butyldimethylsilanyloxymethyl)-pyrane-4-one. 
^H-NMR(CDCl3) 5 : 0.11 {6H. s), 0-23(6H. s). 0.93(9H, s), 0.96{9H, s). 4.45(2H, s), 6.45(s,1H), 7.62(s,1H). 
(E-18) To the akjove-mentioned compound E-17, was added 30% fomic add-chloroform solution (300ml) and the 
mixture was stirred for 1 hour. Water (300ml) was added thereto, extracted with chloroform, washed with water and 
dried. The solvent was evaporated under reduced pressure and precipitated crystal was washed with n-hexane 
to give 2-(tert-butyldimethylsilanyloxymethyl)-5-hydroxypyrane-4-one (76.22g, yield: 94%). 
Melting point:121-122°C 

1H-NMR(CDCI3) 6 : 0.12(6H. s). 0.93(9H, S). 4.49(2H. s), 6.50(1 H, bs), 6.57(s,1H). 7.80(s.1H). 
(E-19) To a solution of the above-mentioned compound E-18 (76.22g. 297mmol) in methyl alcohol (500ml), were 
added sodium hydroxide solution (5N-aqueous solution, 59.4ml, 297mmol) and 37% formaldehyde aqueous so- 
lution (72.3g. 891mmol) under ice-cooling. Then the mixture was warmed to room temperature and stinted for 5 
hours. Saturated ammonium chloride aqueous solution was added thereto to stop the reaction and methyl alcohol 
was evaporated under reduced pressure. The solution was extracted with chloroform, washed with water and 
dried. The precipitated crystal was washed with n-hexane to give 6-(tert-butyldimethylsilanyloxymethyl)- 

3- hydroxy2-hydroxymethylpyrane-4-one (74.47g, yield: 88%). 
Melting point:133-134°C 

1H-NMR(CDCI3) 5 :0.12(6H. s), 0.94(9H. s). 4.53(2H, s), 4.70(2H. s), 6.56(1 H. bs). 6,57(1 H, s). 
(E-20) The above-mentioned compound E-19 (74.47g, 260mmol) was dissolved in acetone (350ml). Potassium 
carbonate (35.9g, 260mmol) and benzyl bromide (44.5g. 260mmol) were added thereto and the mixture was re- 
fluxed for 2 hours. After cooling, acetone was evaporated under reduced pressure and the residue was extracted 
with ethyl acetate. After washing and drying, the solvent was evaporated under reduced pressure and the precip- 
itated crystal was washed with n-hexane to give 3-ben2yloxy-6-(tert-butyl-dimethylsilanyloxymethyl)-2-hy- 
droxymethylpyrane-4-one (89.08g, yield: 91%). 
Melting point:87-90°C 

1H-NMR(CDCI3) 5 :0.11(6H. s), 0.93(9H, s), 4.26{2H, s). 4.46(2H, s), 5.22(2H, s), 6.51 (1 H, s). 7.38(5H. s). 
(E-21 ) To a solution of the above-mentioned compound E-20 (89.08g, 237mmol) in chloroform (400ml), was added 
manganese dioxide (103g. 1 .18mmol), The mixture was refluxed under heating for 2 hours. Manganese dioxide 
was filtered and dried. The solvent was evaporated under reduced pressure to give 3-benzyloxy6-(tert-butyldimeth- 
ylsilanyloxymethyl)-4-oxo-4H-pyrane-2-carboaldehyde (87.7g, yield: 99%), 

1 H-NMR(CDCl3) S : 0.11 (6H. s), 0.93(9H. s). 4.51 (2H, s). 5.51 (2H. s). 6.63(1 H. s). 7.36(s.1 H). 9.84(1 H, s). 
(E-22) With using the above-mentioned compound E-21 {34.8g. 93mmol) according to the synthetic method of E- 
15, 3-benzyloxy-6-(tert-butyldimethylsilanyloxymethyl)-2-[5-(4-fluorobenzyl)furan-2-carbonylI-pyrane-4-one 

(34.0g. yield: 67%) was given. 

1H-NMR(CDCI3) 6 :0.11(6H. s). 0.93(9H. s), 4.00(2H. s). 4.47(2H, s). 5.23(2H. s). 6.13(1 H. d, J=3.7Hz). 6.59(1 H. 
s), 6.99-7.04(2H, m). 7.14-7.23(8H. m), 

(E-23) The above-mentioned compound E-22 (34.0g. 62mmol) was dissolved in dioxane (300ml]. 3N-hydrochloric 
acid aqueous solution (150ml) was added thereto. After stirring for 30 minutes, the mixture was extracted with 
ethyl acetate, washed and dried. The solvent was evaporated under reduced pressure. The precipitated crystal 
was washed with diethyl ether to give 3-benzyloxy-2-[5-(4-fluorobenzyl)furan-2-carbonyll-6-hydroxymethylpyrane- 

4- one (26.2g. yield: 97%). 
MelHng point: 104-106^0 

1H-NMR(CDCI3) 6 : 3.99(2H, s), 4.48{2H, s). 5.21 (2H. s), 6.12(1 H, d. J=3.7Hz), 6.58(1H. s), 6.98-7.04(2H, m), 
7.12-7.22(8H.m). 

(E-24) With using the above-mentioned compound E-23 according to the synthetic method of E-16, 2-I5-(4-fluor- 
obenzyl)furan-2-carbonyll-3-hydroxy-6-hydroxymethylpyrane-4-one was synthesized. 
Melting point: 193-1 95**C 



Elementary analysis as Ci8H3iOeF 


Calcd. (%) C: 62.79 H: 3.81 
Found (%) |C: 62.73 | H:3.75 


F: 5.52 

F:5.32 



iH-NMR(CD30D) 6 : 4.13(2H. s). 4.55(2H. s), 6.44(1 H. d. J=3.7H2). 6.57(1 H, s). 7.03-7.09(2H, m). 7.30-7.35(2H. 
m), 7.86(1 H, d,J=3.7Hz). 
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Ck)mpound E-26 

2-[5-(4-fluorobenzyl)furan-2-(arbonyI]-3-hydroxy-6-melhoxymethyipyrane-4 
[0381] 



O OBn 

(E.2S) 




O OBn 



CE-2S) 



(E-26> 



O OH 



(E-25) To a solution of compound E-23 (21 7mg. O.Smmol) in THF (1 ml), added diazomethane ether solution under 
.ce-coolmg and then silica gel (1 OOmg). Acetic add was added thereto to stop the reaction. The solvent was evap- 
orated under reduced pressure and the residue was purified with silica gel column chromatography (ethyl acetate- 

w!'^, ' *° ^ ^'*"^y""'y2-[5-(4-fluo,oben2yl)furan-2-cart)ony ll-6-methoxymethylpyrane-4-one (1 1 8mg.' 

yiciu. /Oft 

!2HTr?iTHt;«M^T' 6- 1 3(1 H. d. J=3.6HZ). 6.54(1 H. s). 6.98-7.04 

(2H, m), 7.16-7.26(8H, m). ' 

(E-26) With using the above-mentioned compound E-25 according to the synthetic method of E-ie 2-f5^(4-fluor- 

obenzy!)furan-2-carbonylI-3-hydroxy-6-methoxymethylpyrane-4-one was synthesized 
Melting point: 147-148 



Elementary analysis as CigH^sOgF 


Calcd. (%) 
Found {%) 


C: 63.69 
C: 63.72 


H:4.22 
H:4.27 


F:5.30 
F: 5.14 



722 SS^ m\*7';3:.', V.'f^' ^-^'t^"' 7-01-7.07(2H. m). 

7.22-7.26(2H, m), 7.76(1 H, d, J=3.7H2). 
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Compound E-28 

6-[5-{4-fluoroben2yl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2Hau^ 
[0382] 




O OH 

(B'TS) 



{E-27) To a solution of compound E-23 (10g. lOmmol) in acetone (100ml). added dropwise 8N-Jones reagent 
aqueous solutlon(Cr03-H2S04, 13.8ml, 1 lOmmol) under ice-cooling for 30 minutes and the mixture was warmed 
to room temperature. After stirring for 1 hour, isopropyialoohol was added thereto to stop the reaction and the 
insoluble product was filtered. Water was added thereto and the mixture was extracted with ethyl acetate, washed 
and dried. The solvent was evaporated under reduced pressure to give 5-benzyloxy-6-[5-(4-fluoroben2yl)furan- 
2-cartx)nyl]-4-oxo-4H-pyrane-2-carboxylic add (8.29g, yield: 80%). 

iH-NMR(DMSO-D6) 8 : 4.14(2H, s), 5.12(2H, s), 6.51 (1 H. d, J=3.4Hz), 7.09-7.35(1 OH, m). (E-28) With using the 
above-mentioned compound E-27 according to the synthetic method of E-1 6. 6-[5-(4-f luoroben2yl)furan-2-carbo- 
nyl]-5-hydroxy-4-oxo-4H-pyrane-2-carboxylic acid was synthesized. 
Melting point>200**C decomp. 

^H-NMR(DMSO-D6) 8 : 4.17(2H, s), 6.59(1H, d, J=3.4Hz), 7.03(1H, s), 7.15-7.21 (2H. m), 7.32-7.37{2H, m), 8.04 
(1H. d, J=3.4H2). 

Compound E-30 

6-[5-{4-fluorobenzyl)furan-2-carbonyll-5-hydroxy-4-oxo-4H-pyrane-2-carboxylate methyl ester 
[0383] 




(E-29) To a solution of compound E-27 (400mg, 0.89mmol) in THF (3ml), was added trimethylsityldiazomethane 
(2.0mol/l in THF, 0.53ml, 1 .07mmol). Acetic acid was added thereto to stop the reaction. The solvent was evapo- 
rated under reduced pressure and the residue was purified with silica gel column chromatography (ethyl acetate: 
n-hexane =3:1 ) to give 5-ben2yloxy-6-(5-(4-f luorobenzyl)furan-2-carbonyl]-4-oxo-4H-pyrane-2-carboxylate methyl 
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ester (320mg, yield:78%). 

1H-NMR(CDCI3) 5 : 3.95(3H. s). 4.02(2H. s). 5.29(2H. s). 6.16(1H. d. J=3.8H2), 6.98-7.04(2H. m). 7.17-7.34(9H. 

(MO) With using the above-mentioned compound E-29 aocoiding to the synthetic method of E-16. 645-(4-fluor- 

obenzyl)furan-2-cart)onylI-5-hydroxy-4-oxo^H-pyrane-2-cart)oxylate methyl ester was synthesized 
lwelbngpoint:174-176°C 



Elementary analysis as C^gH^gOyF 


Calcd. (%) 
Found (%) 


C: 61 .30 
C: 61.30 


H:3.52 
H:3.52 


F: 5.10 
F: 4.97 



1 H-NMR(CpCl3) 6 : 4.03(3H. s). 4.1 3(2H. s). 6.32(1 H. d. J=3.7Hz). 7.01-7.07(2H, m). 7.21 -7.28(3H. m). 8.23(1 H. 
Compound E-32 

6-[5-(4-fluoroben2yl)furan-2-caftonyll-6-hydroxy-4-oxo-4H-pyrane-2-car^^ 
[0384] 




oen 





f °i"""P°"'^ ^-27 (224mg. O.Smmol). HOBt (7mg. O.OSmmol) and WSCD (115mg. 0.6mmol) 

^ i benzylamine (4mg. 0.6mmol) at room temperature. Atter sfmng 20 hours, water was 

added thereto to stop the reaction. The mixture was extracted with ethyl acetate, washed with water and dried 
The solvent was evaporated under reduced pressure and the residue was purified with silica gel column chroma- 
tography (ethyl acetate: n-hexane =2:1) to give 5-ben2yloxy-6-(5-(4-fluorol)en2yl)furan-2-carbonyn-4-oxo-4H- 
pyrane-2-cartoxylate benzylamide (1 1 2mg, yield:42 %) 

I' ^' •'=^-®"^'' ^-^^^^H. s). 6.12(1H. d. J=3.7Hz). 6.97-7.35(1 6H. m). 

(E-32) Usmg the above-mentioned compound E-31 according to the synthetic methodof E-16, 6-[5-{4-fluorobenzvl) 
furan-2-carbonyll-5-hydroxy-4-oxo-4H-pyrane-2-carboxylate benzylamide was synthesized 
IWIelBngpoint:1 95-1 970c 



Elementary analysis as CgsH^gOsFiN^ 


Calcd. (%) 
Found (%) 


C: 67.11 
C: 65.21 


H:4.06 
H:4.06 


F: 4.25 
F: 4.07 


N: 3.13 
N:3.04 



3.72(2H. 8). 4.63(2H. d. J=5.8Hz), 6.14(1H. d. J=3.7Hz), 6.99-7.35(1 OH. m). 7.70(1H, d. 

J^o.fHZ}, ii.54(iH, bs). 

10385] According to the same method, the following compounds were synthesized. 

(E-32-a) 6-[5-(4-fluorobenzyl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2.carboxylale methyl amide 



216 



EP 1 422 218 A1 



Melting point 231 -232**C 



Elementary analysis as Ci0Hi4NOeF 



Calcd. (%) 
Found (%) 



C: 61.46 


H: 3.80 


N: 3.77 


C: 61.26 


H: 3.76 


N: 3.71 



F: 5.12 
F: 5.02 



1H-NMR(CDCI3) 5 : 2.97(d. 3H, J=4.8H2), 4.1 4{s, 2H), 6.35(d, 1 H, J=3.6H2). 6.87(1 H, bs). 7.03-7.09(m. 2H), 7.15 
(s, 1H). 7.19-7.27(m.2H). 7.87{d, 1H. J=3.6Hz). 

(E-32-b) 6-(5-(4-fluorobenzyl)furan-2-cart)onyll-5'hydroxy-4-oxo-4H-pyrane-2-carboxytate ethyl amide 
Melting point:21 7-21 9°C 



Elementary analysis as CsoH^eOsF^N^ 



Calcd. (%) 


C: 62.34 


H:4.19 


F: 4.93 


N: 3.63 


Found {%) 


C: 62.46 


H:4.15 


F: 4.79 


N: 3.56 



1 H-NMR(CDCi3) 8 : 1 .25{3H, t. J=7.3H2), 3.46{2H. m). 4.1 3(2H. s), 6.32(1 H, d, J=3.7H2), 6.78(1 H, bs), 7.03-7.09 
(2H, m),7.14(1H, S). 7.21-7.26(2H. m). 7.88(1H. d. J-4.0H2). 11.30(1 H, bs). 

(E-32-c) 6-[5-{4-fluorobenzyl)furan-2-carl)onyl]-5-hydroxy-4-oxo-4H-pyrane-2-carboxylateisopropylamide 
Melting point :208-210''C 



Elementary analysis as C2iHf806FiN^ 



Calcd. (%) 


C: 63.16 


H:4.54 


F: 4.76 


N: 3.51 


Found (%) 


C: 63.19 


H:4.54 


F:4.55 


N: 3.40 



1H-NMR(CDCI3) 8 : 1.29(6H. d. J=6.7H2), 4.12(2H. s). 4.26(1 H. m), 6,29(1 H, d, J=3.7H2), 6.49(1 H. d. J=7.9H2). 
7.02-7.09(2H. m). 7.13(1 H. s), 7.21 -7.27(2H. m), 7.89(1 H. d, J=3.7H2), 11. 32(1 H, bs). 
(E-32-d) 6-[5-(4-fluorobenzyl)furan-2-cart)onyl]-5-hydroxy-4-oxo-4H-pyrane-2-carboxylatephenylamide 
Melting point:263-266*'C 

1H-NMR(DMS<>D6) 8: 4.17(2H. s), 6.58(1H, d. J=:3.7Hz), 7.14-7.21 (3H, m), 7.32-7.42(5H, m); 7.72(2H, d, 
J=7,6Hz). 7.98(1 H. d. J=3.7Hz). 1 0.5(1 H. s). 1 1 .00(1 H. bs). 

(E-32-e) 6-[5-(4-fluorobenzyl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2-carboxyiic acid(2-methoxyethyl)- 
amide 

Melting point: 177-1 79»C 



Elementary analysis as C2tHf807F^N^ 


Calcd. (%) 
Found (%) 


C: 60.72 
C: 60.94 


H: 4.37 
H: 4.30 


F: 4.57 
F: 4.44 


N: 3.37 
N: 3.31 



1H-NMR(CDCI3) 5 : 3.36(3H. s). 3.53-3.56(2H, m), 3.61 -3.65(2H, m). 4.1 7(1 H, s), 6.28(1 H. d. J=3.7H2). 7.02-7.08 
(2H. m), 7.15(1 H, bs), 7.19-7.27(2H. m), 7.81 (1H. d. J=:3.7Hz). 11. 65(1 H, bs). 

(E-32-0 6-[5-(4-fluorobenzyi)furan-2-carbonyil-5-hydroxy-4-oxo-4H-pyrane-2-carboxylate amide Melting point: 
259-262-C 

iH-NMR(DMSO-D6) 8 : 4.16(2H, s). 6.57(1H, d, J=3.7Hz), 7.11(1H. s), 7.1 5-7.20(2H, m), 7.32-7.37(2H, m). 7.97 
(1H, d, J=3.7Hz), 8.1 3(1 H, bs), 8.29(1 H, bs), 10.92(1 H, bs). (E-32-g) 2-[5-(4-fluoroben2yl)furan-2-carbonyll-3-hy- 
drQxy-6-(piperidine- 1 -carbonyl)-pyrane-4-one 
Melting point:146-148*'C 



Elementary analysis as CssHsoOeF^N^ 



Calcd. (%) 


C: 64.94 


H: 4.74 


F: 4.47 


N:3.29 


Found (%) 


C: 64.87 


H: 4.82 


F:4.30 


N: 3.17 



^ H-NMR(CDCl3) 8 : 1 .50-1 .80(6H. m). 3.40-3.75(4H. m). 4.1 0{2H, s), 6.27(1 H. d, J=3.7Hz). 6.57(1 H. s), 7.01 -7.06 
(2H. m), 7.21 -7.26(2H, m), 7.80(1 H, d, J=3.7H2). 11 .82(1 H. bs). 
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(E-32-h) 645-(4-fluorobenryl)furan-2-cait)onyll-5-hydroxy-4K>xo-4H-pyr^ dimethylamlde 
Melting point:182-183»C 



Elementary analysis as CgoHieNOgF 



Calcd. (%) 


C: 62.34 


H: 4.19 


N: 3.63 


F: 4.93 


Found {%) 


C: 62.19 


H:4.16 


N: 3.64 


F: 4.73 



1H-NMR(CDCI3) « : 3-13(m. 6H). 4.10(s, 2H). 6,28{d. 1H, J=3.6H2). 6.63(s. 1H). 7.00-7.07(m. 2H). 7.06-7.27(01 
2H). 7.83(d, 1H, J=3.6Hz). 11.81(s. 1H). (E.32H) tt645-(4.fluorobenzyl)furan-2-carbonyll.5-hydroxy^H)xo^^ 
pyrane-2-carbonyl}amino)ethyl acetate ester 
Melting point:150-15rC 



Elementary analysis as CggHiaNOeF • O.2H2O 



Calcd. (%) 


C: 59.12 


H:4.15 


N: 3.13 


F: 4.25 


Found {%) 


C: 58.87 


H:4.00 


N: 3.15 


F: 4.13 



1H-NMR(CDCI3) 6 : 1.32(t. 3H, J=7.2H2), 414(m. 4H), 7.27(q, 2H. J=7.2Hz). 6.34(d, 1H. J=3.6H2). 7.01.7.07(m 
2H). 7.1 9-7.26{m,3H). 7.85(d. 1 H. J=3.6Hz). 

Compound E-37 

NM645-(4-fluorol)enzy|)furan-2-carbonyG-5-hydroxy-4-oxo-4H-pyrane-2-yl-methyl}-acetoamide 
[0386] 




<&23) 



O OBn 



O OBn 



HO 




JHHAc 

— - 'XXj^^ 

O OH 



(B-ST) 



{E-33) To a solution of compound E-23 (434mg. 1 mmol) In methylene chloride (4ml). were added diisopropylethyl- 
amine {142mg, 1 .1 mmol) and then methanesulfonylchloride (1 26mg. 1.1 mmol) under ice-cooling. After stirring for 
1 0 minutes, water was added thereto to stop the reaction. The mixture was extracted with chloroform, washed and 

dried to give methanesulfonic acid 5-ben2yloxy6-[5-(4-fluoroben2yl)furan-2-carbonyl]-4-oxo-4H-pyrane-2-yl-meth- 
ylester (521 mg. yield:100%). 

iH.NMR{CDCl3)S: 3.09(3H, s). 3.99(2H. s). 4.99(2H, s). 5.22(2H, s), 6.15(1 H. d, J=3.6Hz), 6.59(1H. s). 6.98-7 04 
{2H, m), 7.16-7.23(8H,m). 

(E-34) To a solution of the above-mentioned compound E-33 (256mg, 0.5mmol) in DMF (3ml), was added sodium 
azide (49mg. 0.75mmol) and the mixture was stirred for 1 hour. Water was added thereto to stop the reaction and 
the mixture was extracted with ethyl acetate, washed and dried to give 6-a2idemethyl-3-l3en2yloxy-2-[5-(4-fluor- 
ot)en2yl)furan-2-carbonylI-pyrane-4-one (228mg, yield: 99%). ^H-NMR(CDCl3) 6 : 3.99(2H. s). 4.19(2H s) 5 22 
(2H, s). 6.15(1H. d, J=3.6H2). 6.50(1H, s), 6.98-7.04(2H. m). 7.15-7.26(8H. m). 

(E-35, 36) To a solution of the above-mentioned compound E-34 (228mg. O.Smmol) in THF (3ml). were added 
water (0.3ml) and then triphenylphosphine (292mg. Immol). After stirring at room temperature for 30 minutes, 
4N-HCI/dioxane solution (0.25ml) was added thereto and the solvent was evaporated under reduced pressure. To 
the mixture, were added methylene chloride (3ml) and then acetic anhydride (102mg. Immol) under ice-cooling. 
To the mixture, was added triethylamine (lOlmg. 1 mmol) at the same temperature. Water was added thereto to 
stop the reaction. The mixture was extracted with chloroform, washed and dried. The solvent was evaporated 
under reduced pressure and the residue was purified with silica gel column chromatography (ethyl acetate) to give 
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N-{5-benzyloxy-645-(4-ftuorobenzyl)furan-2<:art>onyl]-4-oxo-4H-pyrane-2-ylmethyl}-ac^^^ (1 77mg, yield: 
74%). 

^H-NMRCCDCW 5 : 1.98(3H. s), 3.99(2H. s), 4.24(2H, d, J=6.1H2), 5.16(2H, s). 6.13(1H, d, J=3.7H2), 6.33(1H, 
s). 6.82(1 H. bs). 6.98-7.05(2H, m). 7.15-7.35(8H. m). 

(E-37) Using the above-mentioned compound E-36 (170mg, 0.36mmol) according to the synthetic method of E- 
1 6, N-{6-[5-(4-f luorobenzyl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2-yl-methy l}-acetoanrtide(1 1 0mg, 80%) 
was synthesized. 
Melting point:263-265<>C 

1 H-NMR(DMSO-D6) 5 : 1 .90(3H. S). 4.1 6(2H. s). 4.25(2H, d. J=5.6Hz). 6.39(1 H, s), 6.52(1 H, d. J=3.8Hz), 7. 1 4-7.20 
(2H. m). 7.32-7.36(2H. m), 7.66(1 H, d, J=3.4H2). 8.53(1 H, t. J=5.6H2). 

[0387] According to the same method, the following compounds were synthesized. 

(E-37-a) N-{6-[5-{4-fluorobenzyl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2-ylmethy!}-3-methylbutylamide 
^H-NMR{CDCl3) 6 : 0.94(6H. d, J=4.2H2). 2.1 0-2.18(3H, m). 4.10(2H. s). 4.23(2H, d, J=6.1), 6.22(1 H, bs), 6.29 
(1H. d, J=4.0H2), 6.37(1 H. s). 7.01 -7.08(2H. m), 7.22-7.26(2H. m); 7.78(1 H. d, J=3.7Hz), 11.90(1 H. s). 
(E-37-b) N-{6-[5-{4-fluoroben2yl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2-ylmethyl}-2-methoxyacetoam- 
ide 

1H-NMR(CDCI3) 5: 3.44(3H, s). 3.97(2H. s). 4.11(2H, s), 4.45{2H. d. J=6.4), 6.43(1H, s). 7.01-7.08(3H. m), 
7.22-7.26(2H. m), 7.75(1 H. d. J=3.7Hz), 11 .88(1 H. s). 

(E-37-C) N-{6-[5-(4-fluorobenzyl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2-ylmethyl}-benzamide 
iH-NMR(DMSO-d6) 5: 4.12(2H, s), 4.49(2H, d, J=5.8). 6.34(1 H. d. J=3.7H2). 6.48(1 H, s), 7.14-7.20(2H, m), 
7.29-7.33(2H, m), 7.47-7.60(3H, nn), 7.64(1 H. d, J=3.7H2), 7.88-7.91 (2H. m), 9.1 8(1 H. t, J=5.5H2), 1 0.83(1 H, s). 
(E-37-d) N-(6-[5-(4-fluoroben2yl)furan-2-cart)onyll-5-hydroxy-4-oxo-4H-pyrane-2-ylmethyl}-ben2enesulfone 
amide 

iH-NMR(DMSO-d6) 5 : 4.09(2H. d, J=5.8Hz), 4.17(2H, s), 6.42(1H. s). 6.52(1H. d, J=3.7Hz), 7.15-7.21 (2H, m). 
7.33-7.38(2H, m). 7.47-7.60(3H, m). 7.70(1 H, d. J=3.7H2). 7.75-7.78(2H. m), 8.54(1 H, I, J:=5.5H2), 10.81 (1H, bs). 

Compound E-40 

6-[5-(4-fluorot)enzyl)furan-2-carbonyll-5-hydroxy-4-oxo-4H-pyrane-2-carboaWehyde Omethyloxime 
[0388] 




(P-3Si -MO) 



(E-38) To a solution of alcohol E-23 (1.00 g, 2.31 mmol) in chloroform (40 ml), was added manganese dioxide 
(4.02 g. 46.2 mmol) and the mixture was refiuxed for 4 hours under heating. The insoluble product was separated 
with filtrate and the concentrated residue was dissolved in a solution of chloroform (40ml) under reduced pressure. 
Manganese dioxide (4.02 g, 46.2 mmol) was added thereto and the mixture was refiuxed for 2 hours under heating. 
The insoluble product was separated with filtrate. The concentrated residue under reduced pressure was purified 
with silica gel column chromatography (toluene: acetone=2:1) and crystallized from acetone^jiisopropylether to 
give 5-benzyloxy6 [5-(4-fluorobenzyl)furan-2-carbonyll-4-oxo-4H-pyrane-2-carboaldehyde (364 mg. yield :36%) 
Melting point:69-72*'C 

NMR(CDCl3) 6 :4.01 (2H, s). 5.29 (2H. s), 6.1 7 (1 H, d. J=3.6H2), 7.01 (2H. t like, J=8,7H2) 7.06 (1 H, s), 7.16-7.30 
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(8H, m). 9.67 (IH.s). 

{E-39) To a solution of the above-mentioned compound E-38 (150 mg, 0.346 mmol) in ethanol (5 ml)-water (1 ml), 

were added sodium acetate (85 mg) and hydrochloric add O-methylhydroxylamlne (35 mg) and the mixture was 

stirred at 80 **C for 5 hours. Water was added thereto and extracted with ethyl acetate. The extract was washed 

and dried. The solvent was evaporated under reduced pressure. The residue was purified with lober column (size 

B) (toluene: ethyl acetate=5:1 ) and crystallized from ethyl acetale-diisopropylether to give S-benzyloxy6-[5-(4-fluor- 

obenzyl)furan-2-<:arbonyl]-4-oxo-4H-pyrane-2-carboaldehyde 0-methyloxime (103 mg. yield* 64%) 
Melting point: 11 6-11 7»C 

NMR(CDCl3)5: 4.01 (2H. s). 4.02 (3H. s). 5.27 (2H, s). 6. 1 4 (1 H, d. J=3.6Hz). 6.69 (1 H, s). 7.00 (2H. t like. J=8.7Hz), 
7.15-7.30 (7H. m). 7.73 (1H, s). 

(E-40) The above-mentioned compound E-39 (132 mg, 0.286 mmol) was dissolved In trifluoroacetic add (1 ml) 
and the solution was stirred at room temperature for 35 minutes. The residue that trifluoroacetic add was evapo- 
rated under reduced pressure was dissolved in chloroform, washed with water twice and dried. The solvent was 
evaporated under reduced pressure. The residue was crystallized from tetrahydrofuran-diisopropyletherto give 

6-[5-(4-fluorobenzyl)furan-2-carbonyfl-5-hydroxy-4-oxo-4H-pyrane-2-carboaldehyde 0-methyIoxime (100 ma 
yield :94%). 

Melting point: 180-1 82°C 

NMR(CDCl3) 5 : 4.1 0 (3H. s), 4. 1 2 (2H, s). 6.26 (1 H. d, J=3.6Hz). 6.54 (1 H, s), 7.04 (2H, t like. J=8.7Hz). 7.23-7 28 
{2H. m), 7.80 (1H. s), 8.19 (1H, d. J=3,6Hz). 11.97 (IH. br. s). 

Compound E-43 

6-I5-(4-fluorobenzyl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2-carbonitrile 
[0389] 




(E-41) To a solution of compound E-38 (264 mg, 0.611 mmol) in ethanol (5 ml)-water (1 ml), were added sodium 
acetate (1 50 mg) and hydroxylamine hydrochloride (51 mg) and the mixture was stirred at room temperature over- 
night. To a solution, water was added and the mixture was extracted with ethyl acetate. The extract was washed 
and dried. The solvent was evaporated under reduced pressure to give rude crystal (250 mg) of 

5- ben2yloxy6-[5-(4-fiuorobenzyl)furan-2-carbonyll-4-oxo-4H-pyrane-2-carboaldehyde oxime. This was used for 
the next reaction without purifying. 

(E-42) To a solution of imidazole (250 mg) in methylene chloride (5 ml), was added thionyl chloride (0,067 ml) 
under ice-cooling and the mixture was stirred for 15 minutes. To the solution, was added a suspension of the 
above-mentioned compound E-41 (250 mg) in methylene chloride (1 0 ml) and the mixture was stirred under warm- 
ing to room temperature for 51 minutes. Water was added to the solution and the mixture was extracted with 
chloroform. The extract was washed and dried. The solvent was evaporated under reduced pressure and the 
residue was purified with silica gel column chromatography (toluene: ethyl acetate=10:1) to give 5-benzyloxy- 

6- [5-(4-fluorobenzyl)furan-2-carbonyl]-4-oxo-4H-pyrane-2-carbonitrile (195 mg, 2 total yield of process: 74%) 
NMR(CDCl3) 5 : 4.00 (2H. s). 5.26 (2H. s). 6. 1 8 (1 H. d. J=3.6Hz). 6.95 (1 H, s). 7.02 (2H, t like. J=8.7Hz). 7. 1 3-7.28 
(8H. m). 

(E-43) The above-mentioned compound E-42 (195 mg, 0.454 mmol) was dissolved in trifluoroacetic add (2 ml) 
and the mixture was stirred at room temperature for 35 minutes. The residue which trifluoroacetic add was evao- 
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orated under reduced pressure was dissolved in chloroform, washed with water twice and dried. The solvent was 
evaporated under reduced pressure. The residue was crystallized from tetrahydrofuran-diisopropyiether to give 
6-[5-(4-fluoroben2yl)furan-2-«ft»nylJ-5-hydroxy-4-oxo-4/^pyrane-2Kart)onitri^ (98 mg, yield: 64%). 
Melting point :1 90-1 94**C (decomp.) 

NMR(CDCl3) 5 : 4.12 (3H, s). 6.35 (1H. d, J=3.9H2), 6.95 (1H, s). 7.05 {2H. t like, J=8.7H2), 7.23-7.29 (2H, m), 
7.67 (1H. d, Js3.9Hz), 1^15 (1H. br. s). 

Compound E-45 

3-[6-[5-(4-fluorobenzyl}furan-2-carbonyl]-5*hydroxy-4-oxo-4H-pyrane-2-yl]ethylacrylate 
[0390] 




o OH 



(E-44) To a suspension of 60% sodium hydride (20 mg. 0.5 mmol) in tetrahydrofuran (2 ml), was added diethyl- 
phosphonoethyl acetate (0.1 1 9 ml) and the mixture was stirred at room temperature for 1 0 minutes. To the solution, 
was added a solution of compound E-38 (220 mg, 0.506 mmol) in tetrahydrofuran (3 ml) under ice-cooling and the 
mixture was stirred for 35 minutes. The solution added ammonium chloride aqueous solution was extracted with 
ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure and the 
residue was purified with lober column (size B) (toluene: ethyl acetate=5:1 ) to give 3-[-5-benzyloxyI6-[5-(4-fluor- 
obenzyl)furan-2>carbonyll-4-oxo-4H-pyrane-2-yl]ethyl acrylate (149mg, yield: 58%). 
Melting point:104-106*'C 

NMR(CDCl3) 5 : 1.31 (3H, t, J=7.2H2), 4.00 (2H. s), 4.26 {2H. q. J=7.2Hz). 5.25 {2H. s). 6.16 (1H. d. J=3.6Hz). 
6.56 (1H. d, J=1 5.3Hz). 6.57 (1H. s), 7.00 (2H. t like, J=8.7Hz). 7.13*7.29 (9H. m). 

(E-45) The above-mentioned compound E-44 (149 mg. 0.297 mmol) was dissolved in trifluoroacetic acid (1 ml) 
and the mixture was stirred at room temperature for 35 minutes. The residue which trifluoroacetic acid was evap- 
orated under reduced pressure was dissolved, washed with water twice and dried. The solvent was evaporated 
under reduced pressure. The residue was crystallized from tetrahydrofuran-diisopropylether 3-[6-[5-(4-fluoroben- 
zyl)furan-2-carbonyl]-5-hydroxy-4-oxo-4H-pyrane-2-yllethyl acrylate (99 mg, yield: 81%). 
Melting point :205-207''C 

NMR(CDCl3) 6 : 1.33 (3H. t. J=6.9Hz). 4.17 (2H, s). 4.30 (2H. q. J=6.9Hz). 6.32 (1H. d, J«3.6Hz). 6.62 (1H. s), 
6.83 (1 H. d. J=1 5.6Hz). 7.04 (2H, t like. J=:8.7H2), 7.23-7.27 (2H, m), 7.30 (1 H, d, J=1 S.BHz). 7.62 (1 H. d. J=3.6H2). 
11.85 (1H. br.s). 
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Compound E-50 

5-bromo2-[5-(4-fluorob8nzyl}furan-2-carbonyq-3-hydroxypyrane-4-one 
5 [0391] 




CE-49) • flE-50) 



(E-47) To a solution of 3-bromo-5-hydroxypyrane-4-one E-46 (10.0g. 52.4mmol) synthesized according to the 
method described in reference (Heterocycles, 1992, 34, p1803) in methyl alcohol (40ml), was added sodium hy- 

25 droxide (2.61 g. 65.3mmol) aqueous solution (1 2ml) and the mixture was stirred for 5 minutes. 37% formaldehyde 

aqueous solution (10.6ml, 131mmol) was added dropwise thereto over 40 minutes and the mixture was stirred 
overnight. After removing formaldehyde and methyl alcohol under reduced pressure, methyl alcohol (40ml) and 
chlorobenzyl (7.2ml, 62.9mmol) were added to the residue and the mixture was stirred at 60*^0 for 2 hours. After 
cooling, the mixture was neutralized with 2M hydrochloric acid and methyl alcohol was evaporated under reduced 

30 pressure. The water layer was extracted with ethyl acetate. The extract was washed and dried. The solvent was 

evaporated under reduced pressure to give crude product (12.2g). To a solution of the obtained caide product 
(1 2.2g) and 2,2,6.6-tetramethylpiperidine-1 -oxy I, free radical (61 3mg, 3.92mmol) in ethyl acetate (80ml), was add- 
ed 1 .OM sodium hydrogen carbonate aqueous solution (80ml, 80mmol). 10% sodium hyochlorite aqueous solution 
(58ml, 78.5mmol) was added dropwise thereto for 50 minutes with stirring hard under about 5°C. The water layer 

35 was divided, acidified with 2M hydrochloric acid and then extracted with ethyl acetate. The extract was washed 

and dried. The solvent was evaporated under reduced pressure to give 3-benzyloxy-5-bromo-4-oxo-4H-pyrane- 
2-carboxylic acid (6.26g. yield: 37%). 

(E-48) To a solution of the above-mentioned compound E-47 (685mg. 2.11 mmol) in dimethylformamide (5ml), were 
added 1 ,8-diazabicyclo[5,4,01-7-undecen (0,35ml, 2.32mmol) and iodomethane (0.13ml, 2.53mmol) and the mix- 

40 ture was stirred at room temperature for 3 hours. Water was added to the solution and the mixture was extracted 

with ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure to 
give 3-benzyloxy-5-bromo-4-oxo-4H-pyrane-2-carboxylate methyl ester (643mg, yield: 90%). 
NMR(CDCl3)6.3.89(3H, s), 5.32(2H, s). 7.32-7.40(2H, m). 7.44-7.49(2H, m), 8.11 (1H. s). 
(E-49) A solution of 2-bromo-5-(4-fluorobenzyl)furan (1 81 mg . 0,708mmol) in tetrahydrofuran (5ml) was cooled to 

45 -78°C. 1 .57M butyllithiumhexane solution {0.45ml. 0.649mmol) was added dropwise thereto. After stirring at the 

same temperature for 10 minutes, a solution of compound E-48 (200mg, 0.59mmol) in tetrahydrofuran (2ml) was 
added thereto and the mixture was stirred for 80 minutes. The saturated ammonium chloride aqueous solution 
was added thereto and the mixture was extracted with ethyl acetate. The extract was washed and dried. The 
solvent was evaporated under reduced pressure and the residue was purified with silica gel column chromatog- 

50 raphy (n-hexane/ ethyl acetate=3/1) to give 3-benzyloxy-5-bromo-2-[5-(4-fluorobenzyl)furan2-carbonylIpyrane- 

4-one (109mg, yield: 38%). 

NMR(CDCl3) 5 :3.99(2H, s), 5.24(2H, s). 6.14(1 H, d, J=3.6Hz), 6.97-7.05(2H, m). 7.1 3-7.21 (3H. m), 7.21-7.26(5H, 
m).8.11(1H. s). 

(E-50) The above-mentioned compound E-49 (100mg, 0.207mmol) was dissolved in trifluoroacetic acid (2ml) and 
55 the mixture was stirred for 1 hour. The solvent was evaporated under reduced pressure. Water was added to the 

residue and the mixture was extracted with ethyl acetate. The extract was washed and dried. The solvent was 
evaporated under reduced pressure and the obtained solid was recrystaltized with the acetone-methyl alcohol 
mixture to give 5-bromo-2-[5-(4-fluorobenzyl)furan-2-cart)onyl]-3-hydroxypyrane-4-one (61 mg, yield: 75%). 
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Meldng point:191-192°C 



Elementary analysis as C^TH^oBrFOs 

Calcxl.(%) { C, 51.93; H, 2.56; Br, 20.32; F. 4.83. 
Found (%) j C, 52.12; H,2.55; Br, 20.37; F.4.66. 



NMRCCDCy 6 :4.11 (2H, s), 6.28(1 H. d, J=3.7H2), 7.01-7.09(2H, m), 7.21 -7.29(2H, m), 7.64(1 H. d, J=3.7H2), 8.16 
(1H.S). 11.92(1H,s). 

Compound E-52 

2-{5-(4-fluorobenzyl)furan-2-carbonyl]-3-hydroxy-5-phenylpyrane-4-one 
[0392] 




(E-51 ) To a solution of compound E-49 (250mg, 0.51 Smmol), phenylboronic acid (76mg, 0.622mmol) and tetrak- 
istriphenylphosphine palladium (30mg, 0.0259mmol) in dimethoxyethane (4mi) ethanol (1ml), was added 2M so- 
dium carbonate aqueous solution (0.93ml, 1.86mmol) and the mixture was fluxed under heating for 1 hour. After 
cooling, the saturated ammonium chloride aqueous solution was added thereto and the mixture was extracted 
with ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure. The 
residue was purified with silica gel column chromatography (n-hexane/ ethyl acetate=3/1) to give 3-benzyloxy- 
2-[5-(4"fluorobenzyl)furan-2-carbonyl]-5-phenylpyrane-4-one(67mg. yield: 27 %). 

NMR(CDCl3) 6 :4.02(2H. s), 5.25(2H. s), 6.15(1H.d, J=3,6Hz),6.97-7.05(2H, m), 7.17-7.38(7H, m). 7.41-7.50(4H, 
m), 7.52-7.58(2H, m). 7.92(1 H. s). 

(E-52) According to the same method of example E-16, 2-[5-(4-fluorobenzyl)furan-2-cart)onyl]-3-hydroxy-5-phe- 
nylpyrane-4-one(28mg, yield: 51%) was synthesized from the above-mentioned compound E-51 (67mg, 
0.140mmol). 

Melting point: 199-20rC 

NMR(CDCl3) 5:4.12(2H. S), 6.27(1 H. d. J=3.6Hz). 7.01 -7.09(2H. m), 7.22-7.28(2H, m), 7.40-7.50(3H, m), 
7.53-7.58(2H, m). 7.69(1 H, d, J=3.6Hz), 7.98(1 H. s), 11.68(1 H, s). 
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F group compound 
Compound F-4 

3-[5-(4-fluorobenzyl)furan-2-carbonyll-2-hydroxy-2-cyclohexene-1-one 
[0393] 



10 



IS 



20 



(F-1) 



CF-2) 





(F-4) 



25 



30 



35 



40 



45 



(F-3) To a lithiumbistrimethylsilylamide solution prepared from hexamethyldisilazane {0.23ml) and n-butyl lithium 
(1 .1 mmol) in tetrahydrofuran (3ml), was added dropwise a solution of 2-(tert-butyldimethylsHy loxy)-2-cyclohexene- 
1 -one(F-1 )(226mg, 1 .Ommol) synthesized according to the method described in reference (Tetrahedron, 1 997, 53. 
p8963) in tetrahydrofuran (2ml) under cooling at -78°C. After stirring at the same temperature for 19 minutes, a 
solution of 5-(4-fluorobenzyl)furan-2- carboxylate chloride (F-2)(WO-00039086,example120) (120mg. O.Smm'ol) 
in tetrahydrofuran (1 ml) was added dropwise thereto. After stirring for 1 hour, the mixture was warmed to (TC over 
20 minutes. The ammonium chloride aqueous solution was added to the solution and the mixture was extracted 
with ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure and 
the residue was purified with silica gel column chromatography (n-hexane: ethyl acetate=10:1-5:1) to give 2-(tert- 
butyldimethylsilyloxy)-6-[5-(4-fluorobenzyl)furan-2-carbonyl]-2-cyclohexene-1-one(189mg, yield:88%). 
(F-4) To a solution of the above-mentioned compound F-3 (172mg, 0.40mmol) in tetrahydrofuran (Iml)-methyl 
alcohol (4ml), was added 2n- hydrochloric add (1ml) and the mixture was stirred at room temperature for 1 5 minutes 
and then at 50**C for 1 hour. Ice water was added to the solution and the mixture was extracted with ethyl acetate. 
The extract was washed and dried. The solvent was evaporated under reduced pressure and the residue was 
crystallized from ethyl acetate diisopropylether to give 3-[5-(4-fluoroben2yl)furan-2-carbonyl]-2-hydroxy-2-cy- 
clohexene-1-one (85mg. yield: 68%). 
Melting point: 133-134*0 



Elementary analysis as 0^8^15^04 



Calcd. (%) I C. 68.78; H. 4.81 ; F. 6.04. 
Found (%) I C. 68.56; H. 54.77; F. 5.90. 

■ 



NMR(CDCl3)65.02-2.10 (2H, m), 2.61 (2H, t like, J=7H2). 2.87 (2H. t, J=6.0H2), 4.06 (2H, s). 6.22 (1 H. J=3.6Hz) 
7.03 (2H. t like. J=9Hz). 7.23 (2H. dd. J=8.3H2, 5,3Hz) , 7.30 (1H, d. J=3.6Hz). 13.26 (1H. br.s). There was the 
mixture of three kinds of tautomers in CDCI3 and the data of compound F-4, which had the highest presence ratio 
(70%), was shown. 



so 



ss 
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G group compound 
Compound G-7 

&{5-(4-fluorobenzyt)pyridtne-2-yt]-5-hydroxy2-methyl-1H-pyrimidine-4-one 
[0394] 




(G-1) 5-hydroxy-2-methylpyridine (10.9g, lOOmmol) and pyridine (12.2ml, 150 mmol) was dissolved in methylene 
chloride (100ml) and triftuoromethanesulfonic acid anhydride (18.5ml, 120mmol) was added dropwise thereto un- 
der ice-cooling. After stirring at the same temperature for 1 .5 hours, methyl alcohol (2ml) and then the saturated 
sodium hydrogen carbonate aqueous solution (150ml) were added thereto and the mixture was extracted with 
methylene chloride. The extract was washed and dried. The solvent was evaporated under reduced pressure and 
the residue was purified with silica gel column chromatography (n-hexane: ethyl acetate=9:1 -4:1 ) to give 2-methyl- 
&-(trifluoromethanesulfonyioxy)pyridine (23.0g, yield: 95%). 

(G-2) To a solution of the atx)ve-mentioned compound G-1 (10.4g, 43.2 mmol) in tetrahydrofuran (130ml), were 
added 4-fluorobenzyl bromidezinc-tetrahydrofuran solution (65 mmol) synthesized according to the method de- 
scribed in reference (J. Org. Chem., 1994. 59, p2671) and tetrakis(triphenylphosphine )palladium (2.4g) and the 
mixture was refluxed under heating for 5 hours. The solvent was evaporated under reduced pressure. Water and 
ethyl acetate was added to the residue and the i nsol uble product was filtrated with celite. The filtration was extracted 
with ethyl acetate and the residue was washed with water. The obtained solution of ethyl acetate was extracted 
with 1 n- hydrochloric add. The hydrochloric add extract turned alkaline with 2n- sodium hydroxide aqueous solu- 
tion. The solution was extracted with ethyl acetate, washed and dried. The residue which the solvent was evapo- 
rated was purified with silica gel column chromatography (n-hexane: ethyl acetate=2:1 ) to give 5-(4-f luorobenzyt)- 
2-methytpyridine (5.42g. yield: 62%). 

NMR(CDCl3) 5 :2.53 (3H, s), 3.91 (2H. s), 6.96 (2H, t like, J=8.7Hz), 7.06-7.15 (3H, m), 7.34 (1H. dd. J=8.1Hz, 
1.5Hz). 7.36 (1H. d, J=1.5Hz). 

(G-3) To a solution of the above-mentioned compound G-2 (4.64g, 22.9mmol) in pyridine (40ml), was added se- 
lenium dioxide (15.3g. 138mmol) and the mixture was refluxed under heating for 36 hours. Water and chloroform 
were added to the residue, which pyridine was evaporated under reduced pressure. The insoluble product was 
separated with filtrate. The filtration was extracted with chloroform and the extract was washed and dried. The 
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solvent was evaporated under reduced pressure. The residue was dissolved in toluene (50ml) and the solution 
was treated with active cark)on (4g). The solvent was evaporated under reduced pressure to give crude product 
(5.6g) of 5-(4-fluorot)en2yl)pyridine-2*cart)oxylic add. 

Furthermore, using 5-(4-nuorophenyloxy)-2-methylpyridine synthesized according to the method described In 
reference (JP1 979-1 25681), 5-(4-fluorophenyloxy)pyridine-2-cartx)xyric add was synthesized according to the 
same method. 

(G-4) To a solution of the akwve-mentioned cmde product G-3 (5.6g) in methyl alcohol (50ml), was added dropwise 
thionyl chloride (8.38ml, llSmmol) under ice-cooBng. After adding dropwise, the mixture was refluxed under heat- 
ing for 4 hours. Water and ethyl acetate were added thereto under ice-cooling. Sodium hydrogen cartx)nate (14g) 
was added gradually at the same temperature and the mixture was extracted with ethyl acetate. The extract was 
washed and dried. The solvent was evaporated under reduced pressure and the residue was purified with silica 
gel column chromatography (n-hexane: acetone=2:1) to give 5-(4-fluoroben2yl)pyridine-2-cart)oxylate methyl 
(3.40g, 2 total yield of process: 60%). 

NMRCCDCy 6 :4.00(3H, s), 4.04 (2H. s). 7.01 (2H. t fike. J=8.7Hz), 7.10-7.16 (2H, m). 7.58 (1H. dd. J=7.8Hz, 
2.4H2), 8.08 (1H. d. J=7,8H2), 8.62 (1H, d. J=2.4Hz). 

According to the same method, 5-(4-fluorophenytoxy)pyri<fine-2-carboxylate methyl was synthesized. 
NMR(CDCl3) 5 :4.00 (3H, s), 7.03-7.16 (4H,m), 7.25 (1H, dd, J=8.7Hz. 2.4H2). 8.10 (1H, dd, J=8.7Hz), 8.47 {1H, 
d, J=2.4H2). 

(G-5) To a solution of benzyloxyethyl acetate (521 mg, 2.7mmol) in tetrahydrofuran (10ml). was added dropwise 
lithium(bistrimethylsiIyl)amidetetrahydrofuran solution (2.7mmol) at -78*0. After stirring at the same temperature 
for 25 minutes, a solution of the above-mentioned compound G-4 (328mg, 1.34 mmol) in tetrahydrofuran (5ml) 
was added dropwise thereto and the mixture was stirred for 32 minutes. To the solution, was added saturated 
ammonium chloride aqueous solution and the mixture was extracted with ethyl acetate. The extract was washed 
and dried. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column 
chromatography (n-hexane: acetone=3:1) to give 2-benzyloxy-3-[5-(4-fluorobenzyl)pyridine-2-yl]-3-oxo ethyl pro- 
pionate (31 5mg, yield: 58%). 

According to the same method, 2-benzyloxy-3-[5-(4-fluorophenyloxy)pyridine-2-yll-3-oxo ethyl propionate was 
synthesized. 

Furthermore, using [5-(4-fluorobenzyl)-[1,3,4]oxadiazole-2-carboxyIate ethyl synthesized according to the 
method described in reference (Carbohydr. Res., 1994, 254, p91), 2-benzyloxy-3-[5-(4-fluorobenzyl)-(1.3,41oxa- 
diazole-2-yl]-3-oxo ethyl propionate was synthesized. 

(G-6) The above-mentioned compound G-5 (315mg, 0.77 mmol) and acetoamidine hydrochloride (293mg, 
3.1 mmol) were dissolved in a solution of methyl alcohol (6ml). 28 % sodium methoxide-methyl alcohol solution 
(0.47ml) was added thereto and the mixture was refluxed under heating for 2 hours 25 minutes. To the solution, 
which cooled to room temperature, was added the saturated ammonium chloride aqueous solution and the mixture 
was extracted with ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced 
pressure and the residue was crystallized from ethyl acetate Isopropylether to give 5-ben2yloxy-6-[5-(4-fluoroben- 
zyl)pyridine-2-yG-2-methyl-1H-pyrimidine-4-one (164mg. yield: 53%). 

NMR(CDCl3) 6 :2.57 (3H, s). 4.01 (2H. s). 5.20 (2H. s). 7.01 (2H, t like. J=8.7Hz). 7.10-7.18 (2H, m), 7.20-7.27 
(5H. m), 7.49 (1H, dd, J=aiHz. 2.1Hz), 7.88 (1H, d. J=8.1Hz), 8.64 (1H, d, J=2.1Hz). 
The following compound was prepared as welt as above. 
5-benzyloxy-6-[5-(4-fluorophenyloxy)pyridine-2-yl]-2-methyl-1H'pyrimldine-4-one 

NMR(CDCl3) 5 : 2.59 (3H. s), 5.21 (2H, s), 7.00-7.14 (4H. m), 7.21-7.31 {6H, m), 7.93 (1 H. d. J=9.0Hz), 8.49 (1 H. 
d. J=2.7Hz). 

5- benzyloxy-6-[5-{4-fluorobenzyl)-[1,3,4]oxadiazole-2-yl]-2-methyl-Wpyrimidine-4-one 
NMR(CDCl3) 6 : 2.55 (3H. s). 4.23 (2H, s). 5.36 (2H, s). 7.23-7.40 (6H, m),12.61 (1H, br.s). 

(G-7) To a solution of the above-mentioned compound G-6 (102mg, 0.25mmol) in tetrahydrofuran (2ml)-methyl 
alcohol (2ml), was added 1 0 % palladium-carbon (13mg) and the mixture was stirred under hydrogen atmosphere 
at room temperature for 10 minutes. Chloroform (8ml) and methyl alcohol (3ml) was added to the solution. The 
precipitated crystal was dissolved in the solution and catalyst was separated with filtrate. The solvent was evap- 
orated under reduced pressure and the crystalline residue was recrystallized from /V.Aklimethylformamlde to give 

6- [5-(4-fluorobenzyl)pyridine-2-yl]-5-hydroxy-2-methyl-1H-pyrimidine-4-one (47mg, yiekJ: 59%). 
Melting point>300»C 



Elementary analysis as Ci7H^4FN302 


Calcd. (%) 
Found (%) 


C. 65.59; H, 4.53; N. 13.50; F. 6.10. 
C, 65.57; H. 4.44; N, 13.50; F, 5.82. 
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NMR(DMSO-cy 6 :2.27 (3H, s). 4.07 (3H, s), 7.15 {2H, t like J=9H2), 7.30-7.38 (2H. m). 7.93 (1H. dd. J=1.8Hz. 
ai Hz), 8.23 (1 H, d. J=8.1 Hz), 8.59 (1 H, d, J=1 .8Hz). 1 2.41 (1 H. br.s), 1 3.82 (1 H, br s). 
The following compound was prepared as well as above. 

6*[5-(4-fluorophenyloxy)pyridine-2-yl]-5-hydroxy-2-methyl-1/fpyrimidine-4-one (G-7-a) 
Melting point255-256*'C 



Elementary analysis as C^e^iz'^'^s^ O.5H2O 

Calcd. (%) I C, 59.63; H. 4.07; N. 13.04; F, 5.89. 

Found (%) I C. 59.71; H.4.04; N. 12.93; F,5.74. 

• 



NMR(DMSO-cfe) 6 :2.28 {3H. s), 7.22-7.36 (4H, m), 7.68 (1H. dd, J=3Hz, 9Hz). 8.29 (1H, d. J=.9Hz), 8.47 (1H, d. 
J=3Hz), 12.43 (IH, br.s). 13.23 (1H, brs). 

6-[5-(4-fluorobenzyl)-[1 ,3,41oxadia20l8-2-yll-5-hydroxy-2-methyl-l H-pyrimidine-4-one (G-7-b) 
Melting point:283'286°C 



Elementary analysis as C^4H^^FN403 


Calcd. (%) 
Found (%) 


C. 55.63; H, 3.67; N, 18.54; F, 6.29. 
C. 55.61 ; H, 3.69; N, 1 8.36; F. 5.99. 



NMR(DMSO-fly 5 :2.25 (3H. s), 4.37 (2H, s), 7.20 (2H. t like J=9H2), 7.36-7.42 (2H. m). 
H group compound 
Compound H-7 

3-hydroxy-1-isopropyl-4-(6-phenethylpyrimidine-4-yl)-1.5-dihydropyn'ole-2-one 
[0395] 




(H-6) (H-7) 



(H-1) According to the method described in reference (Tetrahedron 1 997,53(1 5),561 7), 4-benzyloxy-1-methyl- 
5-oxo-2,5-dihydro-1 H-pyrazole-3-carboxylate ethyl ester was synthesized. 
Melting point:131-133»C 

NMRCCDCIg) 5 : 1.39(3H, t. J=7.0Hz). 3.58(3H, s). 4.40(2H, q. J=7.0H2), 5-03(2H, s), 7.33-7.39(5H, m). 

(H-2) To a solution of sodium hydnde (856mg, 21.4mmol) and dimethylformamide (25ml), was added the above- 
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mentioned compound H-1 (4.93g, 17.8mmol) and the mixture was stirred for 30 minutes. Chloromethoxymethyl- 
benzene (3.35g. 21 .4mmol) was added thereto under ice-cooling and the mixture was warmed to room temperature 
and stirred fo 30 minutes. The ammonium chloride aqueous solution was added thereto to stop the reaction and 
the mixture was extracted with diethyl ether. The extract was washed and dried. The solvent was evaporated under 

reduced pressure to give 4-benzyloxy-2-benzyloxymethyl-1-methyl-5-oxo*2,&Klihydro-1H-pyrazole-3-cartM>xylate 
ethyl ester (6.68g, yield: 95%). 

NMRCCDCIg) 5 : 1.40(3H, t, J=7.0Hz). 3.67{3H. s). 4.42(2H, q. J=7.0Hz). 4.73(2H. s), 5.05(2H, s). 5.33(2H, s), 
7.26-7.44(1 OH. m). 

(H-3) To a solution of the above-mentioned compound H-2 (6.68g, 16,8mmol) in methyl alcohol (SOml), was added 
IN-iithium hydroxide aqueous solution {25.3ml, 25.3mmol). 

The mixture was warmed to 60^C and stirred for 2 hours. Methyl alcohol was evaporated under reduced pressure 
and the water layer was washed with diethyl ether. The aqueous solution was acidified with citric add and the 
mixture was extracted with ethyl acetate. The extract was washed and dried and the solvent was evaporated to 

give 4-ben2yloxy-2-benzyloxymethyl-1-methyl-5-oxo-2.5Kfihydro-1H-pyrazole-3-cart)oxylic add (5.28g. yield: 
85%). 

NMR(DMSO-d6) 6 : 3.63{3H, s). 4.77{2H. s), 4.98(2H, s). 5.34{2H. s), 7.25-7.38(1 OH, m). 
(H-4) A solution of the above-mentioned product H-3 (5.28g, 14.3mmol),1-hydroxybenzotria2ole (189mg, 
1.4mmol),1-ethyl-3-(3-dimethylaminopropyl)cartx)diimidehydrochloride {3.3g, 17.2mmol),N,0-di methyl hy- 
droxyamine (1.68g, 17.2mmol) and triethylamine (1.74g, 17.2mmol) in dimethylformamide (SOml) was stirred at 
room temperature for 3 hours. Water was added thereto to stop the reaction and the mixture was extracted with 
ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure and the 
residue was purified with silica gel column chromatography (n-hexane- ethyl acetate=1 :1 -1 :2) to give 4-benzyloxy- 

2-benzyloxymethyl-1-methyl-5-oxo-2,5-dihydro-1H-pyrazole-3-carboxylic add methoxy-methyl-amide (3.89g. 
yield: 66%). 

NMRCCDCy 5 : 3.37(3H. s). 3.63(3H. s). 3.76(3H. s). 4.75(2H, s). 5.12(2H. s). 5.32(2H. s), 7.26-7.37(1 OH. m). 
. (H-5) To a solution of 2-bromo-5-(4-fluorobenzyi)furan (2,41 g. 9.45mmol) synthesized according to the method 
of example A-6 in THF {60ml), were added n-butylllthlum (9.45mmol) at -78"C and then a solution of the above- 
mentioned compound H-4 (3.89g, 9.45mmol) in THF(1 0ml). The ammonium chloride aqueous solution was added 
thereto to stop the reaction and the mixture was extracted with ethyl acetate. The extract was washed and dried. 
The solvent was evaporated under reduced pressure and the residue was purified with silica gel column chroma- 
tography (n-hexane- ethyl acetate=3:1-1:2) to give 4-ben2yloxy-1-benzyloxymethyl-5-[5-(4-fluorobenzyl)furan- 
2-carbonyl]-2>methyl-1,2-dihydropyrazole-3-one (2.36g, yield: 47%). 

NMR(CDCl3) 5 : 3.67(3H, s). 4.07(2H. s). 4.76(2H. s). 5.10(2H. s), 5.37(2H. s). 6.10(1H. d. J=3.6H2). 6,97-7.03 
(2H. m). 7.21-7.36{10H. m). 7.45-7.48(2H, m). 7.69(1 H. d, Js=3.4H2). 

(H -6) To a solution of the above-mentioned compound H -5 (2.36g, 4.48mmol) in dioxane (205ml). was added 6N 
hydrochloric add aqueous solution (20ml) and the mixture was stirred at room temperature for 1 hour. The solvent 
was evaporated under reduced pressure and the residue was purified with silica gel column chromatography (n- 
hexaneethyl acetate=1:1-0:1) to give 4-benzyloxy-5-[5-(4-fluorobenzyl)furan-2-carbonyl]-2-methyl1,2-dihydro- 
pyrazole-3-one (1.56g, yield:86%). 

NMR(CDCl3) 6 : 3.61(3H. s). 4.06(2H. s), 5.09{2H, s). 6.11(1H. d, J=3.7Hz). 7.98-7.03(2H. m), 7.21-7.42(7H, m). 
7.71{1H,d, J=3.1Hz). 

(H -7) To a solution of the above-mentioned compound H -6 (837mg. 2.1mmol) in acetic add (10ml), was added 
47% hydrogen bromide aqueous solution (10ml) and the mixture was stirred at 50°C for 1 hour. The solvent was 
evaporated under reduced pressure and the residue was dissolved in ethyl acetate, washed with water and dried. 
The predpitated crystal obtained by evaporating solvent under reduced pressure was washed with n-hexane- ethyl 
acetate (2:1) to give 3-hydroxy-1-isopropyl-4-(6-phenethylpyrimidine-4-yl)-1,5-dihydropyrrole-2-one (476mg, 
yield: 72%). 

Melting point: 156-159^0 



Elementary analysis as C^sHi3FN204 

Calcd.{%) I C. 60.76; H.4.14; N,8.86; F. 6.01 . 
Found {%) i C. 60.94; H. 4.16; N, 8.66; F. 5.86. 



NMR(CDCl3) 5 : 3.77(3H. s). 4.09(2H. s). 6.21 (1H. d, J=3.7Hz). 6.99-7.05(2H. m). 7.26-7.32(2H. m). 8.00(1 H. d. 
J=3.7Hz). 
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Compound H'13 

5^5-{4-fluoroben2yl)furan-2-carbonyll-4-hydroxy-1,2-dimethyl-1^KJihydropyra20le- 
[0396] 




(H-12) 



(H-8) According to the method described in reference (Tetrahedron 1 997,53(1 5),561 7), 4-methoxy-1 -methyl-5-oxo- 
2.5-dihydro-1H-pyra20le-3-carboxylate ethyl ester was synthesized. 

Melting point: 99-100*^0 

NMRCCDCy 6 : 1.37(3H, I, J=7.0H2), 3.67(3H, s). 3-84(3H, s), 4.38(2H. q, J=7.0H2). 

(H-9) Using the above-mentioned compound H-8 and iodo methane according to the synthetic method of (H-2). 

4-methoxy-1,2-dimethyl-5-oxo-2,5-dihydro-1H-pyrazole-3-carboxylate ethyl ester was synthesized. 

NMR(CDCl3) 5 : 1 .41 (3H. t, J=7.0Hz). 3.68(3H, s). 3.87(3H, s), 4.09(3H, s), 4.41 (2H. q. J=7.0H2). 

(H-1 0) Using the above-mentioned compound H-9 according to the synthetic method of {H-3), the crude product 

of 4-methoxy-1 .2-dimethyl>5-oxo-2.5-dihydro-1 H-pyra20le-3-carboxylic acid was synthesized. 

(H-11) Using the above-mentioned crude product H-10 according to the synthetic method of (H-4). 4-methoxy- 

1 ,2'dimethyh5-oxo-2,5-dihydro-1 H-pyrazole-3-carboxylic acid methoxy methyl-amide was synthesized. 

NMR(CDCl3) 5 : 3.39(3H, s). 3.63(3H, s), 3.77(3H. s), 3,83(3H. s). 4.07(3H, s). 

(H-1 2) Using the above-mentioned product H-11 according to the synthetic method of (H-5), 5-[5-(4-fluorobenzyl) 
furan-2-carbonyll-4-methoxy-1 ,2-dimethyl-1 .2-dihydropyrazole-3-one was synthesized. 
Melting point: 111-1 13^C 

NMR(CDCl3) 6 : 3.69(3H. s), 3.89(3H. s), 4.06(2H, s), 4.11 (3H. s). 6.09(1 H, d, J=3.7Hz). 6.97-7.03(2H, m). 
7.21-7.26(2H. m). 7.66(1 H, d. J=3.7Hz). 

(H-1 3) The above-mentioned compound H-12 (750mg. 2.18mmol) and pyridinehydrochtoride (7.5g) were heated 
to 1 50**C for 12 minutes. Water was added thereto to stop the reaction and the mixture was extracted with ethyl 
acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure and the precip- 
itated crystal was recrystallized with n-hexane- ethyl acetate (2:1 ) to give (5-[5-(4-f luorobenzyl)furan-2-carbonyO- 
4-hydroxy-1.2-dimethyl-1^-dihydropyrazole-3-one (250mg, yield: 35%). 
Melting point: 11 0-111 °C 



Elementary analysis as C17H15FN2O4 


Calcd. (%) 
Found (%) 


C,61.82; H.4.58; N,8.48; F, 5.75. 
C. 61.82; H.4.46; N,8.41; F, 5.64. 
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r710^l!^!l^:^I^"' 6.97-7.03(2H. m). 7.21-7.26(2H. m). 

I 

I group compound 
Compound 1-3 

4-l5-(4.fiuoroben2yl)furan-2-carbonyll-3-hydroxy-5,Mihydro-1H-pyridine-2^ 
Compound M 

1-ethyl4-[5-(4-fluoroben2yl)furan-2-carbonyil-3-hydroxy-5.6<lihydr^^ 
[0397] 



9- 

Boo 






o 




0-1) 




r^NH 






o 


OH 


0-3) 







-1) Aluminum ch'onde (2.9^ 22.2mmol) was suspended in tetrahydrofuran (30ml) and sodium borohydrlde 
(1 .419. 37.3mmol) was added thereto under ice-cooling. After stirring for 1 0 minutes. (5-bromofuran-2-ylW4-fluor- 
ophenyOmetanone (2.00g. 7.43mmol) was added thereto and the mixture was refluxed under heating tor 20 mln- 

o hL TK^' Z "^'^^ ^'"'^ *° ^"^ ^ """^^^ «as extracted with diethyl 

SJf fl The extras was washed and dried. The solvent was evaporated under reduced pressure to give 2-bromo 
5-(4-fluoroben2yl furan This residue was dissolved in tetrahydrofuran {40ml) and n-butyllithium (5.20ml. 8 1 6mmol) 
wasaddeddrapw,seat-78»C.After5minutes.2-oxopyrrolidine-1^rboxylicaddtert^^^^^^ 
in tetrahydrofuran (5ml) known by reference (Tetrahedron Lett.. 36. 8949-8952 (1 995)) was added the^o and the 
mixture was stirred for 2 hours. The saturated ammonium chloride aqueous solution was added to the solution to 
stop the reaction and the mixture was extracted with ethyl acetate. The extract was washed and dried The solvent 
was evaporated under reduced pressure and the residue was purified with silica gel column chromatography (n- 

0 gl^S'y^r '° ^'"^ H-[5-(4-fluoroben2yl)furan-2-ylH-oxobutyl}carbamic add tert3,utyl«rter 

NMR(CDCl3)5:1.42(9H,s),1.89(2H.m).2.81(2H.t.J=7.2H2).ai9(2H.m).4 01(2H s) 464MH brsl eoQMH 
d. J=3.5Hz). 7.01 (2H. m). 7.10(1 H. d. J=3.5H2). 7.21 (2H. m). ' ' ^'^^^ 

(1-2) To a solution of the above-mentioned compound 1-1 (900mg. 2.49mmol) and dimethyl oxalate (881 mg 
7.46mmol) in toluene (20ml). was added sodiumm ethoxide (S.OOmmol. 28%methyl alcohol solution) and the mix- 
ture was stirred at room temperature for 4 hours. 5N hydrochloric add (5ml) was added to the solution to stop the 
reaction and the mixture was extracted with ethyl acetate-tetrahydrofuran. The extract was washed and dried and 

1 fc?J?"J evaporated under reduced pressure to give the crude product of 3.(4.fluorophenyl)-2-hydroxv- 
3-[5-(5-hydroxy-6K>xo-1 .2.3.6-tetrahydropyridine-4-carbonyl)furan-2-yl]propenoic acid methy lester 

?i?!7k- ^ ^Iff ^'^'^ above-mentioned compound 1 -2 in tetrahydrofuran (50ml). was added 

IN lithium hydroxide aqueous solution (20ml) at 60-C and the mixture was stirred for 2 hours. 5N hydrochloric 
acid (4ml) was added to the solution to stop the reaction and the mixture was extracted with ethyl acetate The 
extract was washed and dried. The solvent was evaporated under reduced pressure. The obtained precipitated 

crystal was recrystallized with methyl alcohol to give4H5-(4-fluoroben2yl)furan-2-carbonyl]-3-hydroxy-5 6-dihvdro- 
1H-pyndine-2-one(138mg, yield: 18%). u»y a.o-omyaro 

Melting point:1 66-1 6800 
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Elementary analysis as C^yH^^FNO^ 


Calcd. (%) 
Found (%) 


C. 64.76; H.4.4a; N.4.44; 
C, 64.51; H,4.55; N,4.41; 


F. 6.03. 
F, 5.88. 



NMR(CDCl3) 5 : 2.96{2H. t. J=6.8Hz). 3.46(2H, dt. J=2.9, 6.BHz), 4.05(2H, s). 6.22(1 H. d. J=3.5H2). 6.57(1 H, brs), 
7.03(2H, m). 7.21 {2H, m), 7.29(1 H. d. J=3.5Hz), 14.75(1 H. brs), 

(M) To a solution of the above-mentioned compound 1-3 (336nig, 1.07mmot) and bromoethane (0.320ml, 
4.29mmol) in tetrahydrofuran (27ml), was added a solution of potassiumbis(trimethylsilyl)amide (2.70mmol, 
0.5Mtoluenesolution) and the mixture was refluxed under heating for 2.5 hours. 2N hydrochloric add (30ml) was 
added to the solution to stop the reaction and the mixture was extracted with ethyl acetate. The extract was washed 
and dried. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column 
chromatography (chloroform :methyl alcohobs50:1) to give 1-ethyl-4-[5-(4-fluorobenzyl)furan-2-carbonyl]-3-hy- 
droxy-5,&-dihydro-1H-pyridine-2-one (184mg, yield: 50%). 

NMR{CDCl3) 6 : 1 .21 (3H, t, J=7.2Hz). 2.92(2H. t. J=6.8H2). 3.56{2H, t. J= 6.8H2). 3.56(2H, q. J=7.2Hz), 4.04(2H. 
S). 6.21(1 H, d, J=3.3H2). 7.03(2H, m), 7.21 {2H. m), 7.26(1H, d, J=3.3H2), 14.51(1H, brs). 

[0398] The following compound was prepared as well as above. 

(l-4-a) 4-[5-(4-fluorot)en2yl)furan-2-carbonyl]-3-hydroxy-1 -methyl-5,6-dihydro-1 H-pyridine-2>one 

NMRCCDCy 6 : 2.94(2H. t. J=6.6Hz), 3.11(3H. s), 3.46(2H, t. J= 6.6Hz), 4.04(2H. s). 6.21 (1H, d, J=3.3Hz), 7.03 

(2H. m). 7.21 (2H. m), 7.26(1 H. d. J=3.3Hz). 1 4.55(1 H. brs). 

(M-b) 4-[5-{4-fluoroben2yl)furan-2-carbonyll-3-hydroxy-V(2-methoxyethyl)-5.6-dihydro-1H-pyri 

NMR(CDCl3) 5 : 2.91 (2H. t. J=6.6Hz), 3.55(2H, t, J= 6.6Hz), 3.61 (3H, s), 3.56-3.70(4H. m), 4.04(2H, s), 6.20(1 H, 

d. J=4.5H2). 7.02(2H. m), 7.21 (2H. m), 7.26(1 H. d. J=4.5Hz), 14.64(1 H. brs). 

(1-4-c) 4-[5-(4-fluoroben2yl)furan-2-carbonyl]-3-hydroxyl-(2-hydroxyethyl)-5.6-dihydro-1 H-pyridine-2-one 
NMRCCDCy 5 : 2.95(2H. t. J=6.6Hz), 3.56(2H. t. J= 6.6H2). 3.66(2H. t, J=4.8Hz). 3.86(2H. t, J=4.8Hz). 4.04(2H. 
s), 6.21 (1H. d. J=3.3Hz). 7.02(2H. m), 7.21 (2H, m), 7.26(1 H, d, J=3.3Hz), 14.71(1H, brs). 

J group compound 
Compound J-4 

4-[5-{4-fluorobenzyl)furan-2-carbonyll-3-hydroxy-1 -methyl-1 H-pyridine-2-one 
[0399] 




(J-1) A suspension of 5-hydroxy-6-oxo-1,2,3,6-tetrahydropyridine-4-carboxylate ethyl ester (5.32g, 28.7mmol) 
known by reference (Org. Prep. Proced. Int.. 29, 330-335 (1997)) and 10% palladium carbon (1.1 Bg) in xylene 
(lOOmI) was refluxed under heating for 21 hours. The solution was diluted with chloroformmethyl alcohol and 
palladium carkx)n was removed with filtrate. The solvent was evaporated under reduced pressure to give a crude 
product of 3-hydroxy-2-oxo-1,2-dihydropyridine-4-cart)oxylate ethyl ester,' 

(J-2) To a solution of cnjde product of the above-mentioned compound J-1 and potassium cart)onate (20.28g. 
143.8mmol) in dimethylformamide (90ml), was added iodomethane (7.20ml, 116mmol) under ice-cooling and the 
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mixture was stirred at 50»C for 3 hours. 1 N hydrochloric add (135ml) was added to the solution to stop the reacbon 

and the mi xture was extracted with ethyl acetate. The extract was washed and dried and the solvent was evaporated 

under reduced pressure to give 3-methoxy-1-melhyl-2-oxo-1 ^■dihydropyridine-4-cart)oxylate ethyl ester (2 69a 
yield :44%). \ ■ -ai 

NMR(CDCl3) 8 : 1 .39(3H, t. J=7.2Hz). 3.57(3H, s). 4.01 (3H. s). 4.36{2H. q. J=7.2H2). 6.33(1 H. d. J=6.9H2). 7.07 
(1H, d, J=6.9Hz). 

(J-3) Aluminum chloride (4,84g. 36.3mmoI) was suspended in tetrahydrofuran (50ml) and sodium borohydride 
{2.28g. 60.3mmol) was added thereto under Ice-cooling. After stirring for 10 minutes. (5-bromofuran-2-yl)-(4-f!uor- 
ophenyOmetanone (3.25g, 12.1mmol) was added thereto and the mixture was refluxed under heating for 20 min- 
utes. After cooling, water (100ml) was added dropwise to the solution and the mixture was extracted with diethyl 
ether. The extract was washed and dried and the solvent was evaporated under reduced pressure to give 2-bromo- 
5-(4-fluorobenzyl)hjran. This residue was dissolved in tetrahydrohiran (SOml) and n-butyllithium (800ml 
l2.6mmol) was added dropwise thereto at -78»C. After 10 minutes, the above-mentioned compound J-2 (2 55g' 
12.1mmol) in tetrahydrofuran (25ml) was added thereto and the mixture was stirred for 1 hour. The saturated 
ammonium chlonde aqueous solution was added to the solution to stop the reaction and the mixture was extracted 
with ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure and 
the residue was diluted with methyl alcohol (50ml). 1 N lithium hydroxide aqueous solution (25ml) was added thereto 
and the mixture was stirred at room temperature for 1 hour. 1 N hydrochloric add (20ml) was added to the solution 
to stop the reaction and the mixture was extracted with ethyl acetate. The extract was washed and dried The 
solvent was evaporated under reduced pressure and the residue was purified with silica gel column chromatog- 
raphy (n-hexane:ethyl acetate=1:2) to give 4-[5-(4-fluoroben2yl)furan-2-carbonyn-3-methoxy-1.methyl-1H-Dvrid- 
ine-2-one(1.09g. yield: 27%). / j w 

NMRCCDCy 6 : 3.60(3H. s). 3.90(3H, s). 4.04(2H. s). 6.11(1H, d, J=6.9H2). 6.12(1H. d. J=3.3H2). 7.02{2H m) 
7.05(1 H. d. J=3.3H2). 7. 1 2(1 H. d. J=6.9H2). 7.23(2H, m). 

(J-4) To a solution of the above-mentioned compound J-3 (51 8mg. 1 .52mmol) in methylene chloride (25ml) was 
added boron tnbromide (4.50mmol, 1 .OMmethylene chloride solution) at -78*»C and the mixture was stirred for 1 5 
hours. Water (15ml) was added to the solution to stop the reaction and the mixture was extracted with ethyl acetate 
The extract was washed and dried. The solvent was evaporated under reduced pressure. The precipitated crystal 

was recrystallized with ethanol to give 4-[5-(4.fluoroben2yl)furan.2-carbonyl].3-hydroxy-1.methyl-1H-Dyxidine- 
2-one(279mg, yield 56%). 
Melting point: 145- 147^0 



Elementary analysis as C,8Hi4FN04 



Calcd. (%) 1 C. 66.05; H. 4.31 ; N. 4.28; F. 5.80. 
Found (%) I C. 65.87; H. 4.32; N. 4.13; F, 5.58. 



NMR(CDCl3) 5 : 3.63(3H. s). 4.07(2H. s). 6.20(1 H. d. J=3.9H2). 6.57(1 H. d. J=7.2H2), 6.83(1 H. d. J=7.2H2) 7 03 
(2H. m). 7.24(2H, m), 7.29(1 H, d. J=3.9H2). 9.94(1 H, brs). 
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Compound J-7 

4-[5-(4-fluoroberucyl)furan-2-cart)onyl]-3-hydroxy-1-methoxyrnethyl-1H-pyridr«-^^ 
5 [0400] 



10 



IS 




0 OH 



20 

(J-5) To a solution of the above-mentioned compound J-1 (3.66g, 20mmol) in dimethytformamlde (80ml), was 
added sodium hydride (2.40g, 60m mol) under ice-cooling and the mixture was stirred for 20 minutes. Chtorometh- 
yimethylether (4.56ml, 60mmol) was added dropwise thereto. Then, the mixture was warmed to room temperature 
and stin-ed for 1 hour. To a mixture of ethyl acetate and sodium hydrogen carbonate aqueous solution, was added 
25 the solution under ice-cooling and the mixture was extracted with ethyl acetate. The extract was washed and dried. 

The solvent was evaporated and the residue was purified with silica gel column chromatography (n-hexane-ethyl 
acetate=3:1) to give 3. methoxymethoxy-1-methoxymethyl-2-oxo-1,2-dihydropyridine-4-carboxylate ethyl ester 
(1.47g. yield: 26%). 

NMRCCDCy 5 : 1.31 (3H. t, J=7.1H2), 3.31 (3H. s). 3.48{3H. s). 4.30(2H. q, J=7.1Hz), 5.25(2H. s), 5.32(2H, s), 

30 6.32(1 H, d, J=7.3Hz), 7.1 2(1 H, d, J=7.3Hz). 

(J-6) Aluminum chloride (3.25g, 24:4mmol) was suspended in tetrahydrofuran (22ml) and sodium borohydride 
(1 .54g, 40.7mmol) was added thereto under ice-cooling. After stirring for 1 0 minutes, (5-bromofuran-2-yl)-(4-f1uor- 
ophenyl)metanone (2.19g, 8.13mmol) was added thereto and the mixture was refluxed under heating for 30 min- 
utes. After cooling, water (40ml) was added dropwise to the solution and the mixture was extracted with diethyl 

35 ether. The extract was washed and dried. The solvent was evaporated under reduced pressure to give the crude 

purified product (2.22g) of 2-bromo-5-(4-fluorobenzyl)furan. This residue was dissolved in tetrahydrofuran (30ml) 
and n-butyllithium(5.18ml, 8.1 3mmol) was added dropwise thereto at -78^C. After stirring for 10 minutes, a solution 
of the above-mentioned compound J-5 (1.47g, 5.42mmol) in tetrahydrofuran (3ml) was added thereto and the 
mixture was stirred for 90 minutes. Ammonium chloride aqueous solution and water were added to the solution at 

40 -78**C and the mixture was extracted with ethyl acetate. The extract was washed and dried. The solvent was 

evaporated under reduced pressure and the residue was purified with silica gel column chromatography (ethyl 
acetate from n-hexane-ethyl acetate=3:1) to give 4-[5-(4-fluorobenzyl)furan-2-carbonyQ-3-methoxymethoxy- 
1-methoxymethyl-1H-pyridlne-2-one (735mg. yield :34%). 

NMR(CDCl3) 8 : 3.25(3H, s), 3.43(3H, s), 4.05(2H, s), 5.25(2H, s), 5.35(2H. S). 6.16(1 H, d. J=3.4Hz), 6.20(1 H. d, 

45 J=7.0Hz). 8.98-7.04(2H, m). 7.11 (1H, d, J=3.7Hz), 7.20-7.29(3H. m). 

(J-7) To a solution of the above-mentioned compound J-6 (141 mg, 0.35mmol) in ethanol (5ml), was added 3n- 
hydrochloric acid (5ml) and the mixture was stirred for 1 hour. The solution was neutralized with sodium hydroxide 
aqueous solution and sodium hydrogen cart)onate aqueous solution and the mixture was extracted with ethyl 
acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure. The obtained 

so predpitated crystal was recrystallized with diisopropylether and ethanol and dried under reduced pressure to give 

4-[5-(4-fluorobenzyl)furan-2-carbonyl]-3-hydroxy-1-methoxymethyl-1H-pyridine-2-one (52mg, yield: 42%). 
Melting point: 128-130^0 



Elementary analysis as CigH^eFNOs 


Calcd. (%) 1 
Found (%) 


C, 63.86; H,4.51; N,3.92; F.5.3a 
C, 63.35; H. 4.43; N, 3.79; F, 5.07. 
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NMRCCDCy 5 : 3.42(3H. s). 4,08(2H, s). 5.38{2H, s). 6.21 (1H. d. J=3.7H2), 6.64(1 H, d. J=7.6H2). 6.95(1 H. d, 
J=7.6H2), 7.01-7.06(2H, m), 7.22-7.27{2H, m), 7.32(1 H, d. J=3.7Hz). 

Compound J-8 



4-[5-(4-fluoroben2yl)furan-2-carbonyll-3-hydroxy-1H-pyridine-2-one 
[0401] 




(J-6) CM) 

(J-8) To a solution of the above-mentioned compound J-6 (685mg, 1 .71 mmol) in methylene chloride (1 5ml). was 
added boron tribromide methylene chloride solution (5.13ml) at -78^C. The mixture was stirred for 90 minutes, 
warmed to 0**C and then stirred for 20 minutes. Water was added to the solution under ice-cooling and the mixture 
was extracted with ethyl acetate. The extract was washed and dried. The solvent was evaporated. The obtained 
precipitated crystal was washed with chloroform, recrystallized with ethanol and dried under reduced pressure to 
give 4-[5-(4-fluorobenzyl)furan-2-carbonyQ-3-hydroxy-1 H-pyridine-2-one (301 mg. yield: 56%). 
Melting point 229-23rC 



Elementary analysis as C^yH 12^^04 

Calcd. (%) I C. 65.18; H. 3.86; N. 4.47; F. 6.06. 

Found (%) I C. 63.80; H, 3.75; N, 4.37; F. 5.77; CI, 0.87. 



NMR(DMS0-d6) 6 : 4.15(2H, s). 6.14(1 H. d. J=6.7H2). 6.44(1 H. d. J=3.7H2). 6.97(1 H. d. J=6.7H2). 7.1 9-7.25(3H 
m), 7.35-7.40(2H. m). 9.76(1 H. brs). 1 1 .98(1 H. brs). 

K group compound 

Compound K-4 

4-[5-(4-fluoroben2yl)-[1 .3.4Ioxadia20le-2-yll-3-hydroxy-1 -methyl-1 H-pyridine-2-one 
[0402] 




KM 



(K-1) To a solution of compound J-2 (1 .OOg. 4.73mmol) in ethanol (5ml). was added hydrazine monohydrate (1 ml) 
and the mixture was refluxed under heating for 1 hour. The solvent was evaporated under reduced pressure to 
give cnjde product of 3-methoxy-1-methyl-2-oxo-1 .2-dihydropyridine-4-carboxylic add hydra2ide. 
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(K-2) To a suspension of cmde product of the akiove-mentioned compound K-1 , 4-fluorophenytacetjc acid (1 .1 2q, 
7.12mmol) and 1-hydroxyt>enzotriazole (132mg, 0.977mmot) in dimethylformamide (10ml), was added 1-ethyl- 
3-(3^inr)ethylaminopropyl)cart)odiirnidehydrochloride (1 .36g, 7.09mmol) and the mixture was stirred at room tem- 
perature for 20 hours. Water (20ml) was added to the solution to stop the reaction and the mixture was extracted 
with chloroform. The extract was washed and dried. The solvent was evaporated under reduced pressure and the 
residue was purified with silica gel column chromatography (chloroform) to give 3-methoxy-1 -methyl-2-oxo-1 ^-di- 
hydropyridine-4-cartx)xylic add N42-(4-ftuorophenyl) acetyl]-hydrazide (919mg, yield: 58%) 
NMR(CDCl3) 5 : a57(3H, s), 3.66(3H. s), 4.22(2H. s), 6.72(1 H, d, J=7.2Hz). 7.04(2H, m), 7.1 2(1 H, d, J=7.2Hz), 
7.30(2H. m). 

(K-3) To the above-mentioned compound K-2 (916mg. 2.75mmol). was added polyphosphoric add (18g) and the 
mixture was stirred at ISO^'C for 1 hour. Ice water (50g) was added to the solution and the obtained predpitated 
crystal was washed with water and recrystallized with ethanol to give 4-[5-(4-fluorobenzyl)-[1 ,3,4]oxadiazole-2-yq- 
3-methoxy-1-methy^1H-pyridine-2-one (498mg, yield: 58%). 

NMRCCDCy 6 : 3.59(3H. s). 4.01 (3H. s). 4.28(2H, s). 6.69(1 H, d. J=7.2Hz). 7.05(2H, m), 7.1 3(1 H. d. J=7.2Hz). 
7.35(2H, m). 

(K-4) To a solution of the above-mentioned compound K-3 (261 mg, 0.828mmol) in methylene chloride (25ml), was 
added boron tribromide (2.40mmol, 1 .OM methylene chloride solution) under ice-cooling and the mixture was stirred 
for 75 minutes. \A^ter (10ml) was added to the solution to stop the reaction and the mixture was extracted with 
chloroform. The extract was washed and dried. The solvent was evaporated under reduced pressure. The obtained 
predpitated crystal was recrystallized with chloroformmethyl alcohol to give 4-[5-(4-fluorobenzyl)-[1 ,3,4]oxadia- 
zole-2-yl]-3-hydroxy-1-methyHH-pyridine-2-one (200mg, yield: 80%). 
Melting point :21 6-21 S^'C 



Elementary analysis as C^5H^2^'^3^3(^^^'3)o.04 


Calcd.(%) 
Found (%) 


C. 59.02; H,3.97; N, 13.73; CI, 1.39; F.6.21. 
C. 59.10; H. 3.92; N. 13.68; CI. 1.20; F, 6.13. 



NMR(DMSO-d6) 5 :3.52(3H, s), 4.37(2H, s), 6.56(1 H, d. J=7.5Hz). 7.19(2H, m), 7.27(1 H, d. J=7.5Hz), 7.41 (2H. 
m),1 0.37(1 H.brs). 

L group compound 

Compound L-4 

2-[5-(4-fluorobenzyl)furan-2-carbonyl]-3-hydroxy-1H-pyridine-4-one 
[0403] 




0 OMo O OH 

CL-3) 0.-4) 



(L-1) To a solution of 3-hydroxy-4-methoxypyridine-2-carboxylicadd (2.85g, 16.8mmol) in ethanol (60ml) known 
by reference (Tetrahedron, 54. 12745-12774 (1998)). was added strong sulfuric add (1ml) and the mixture was 
refluxed under heating for 75 hours. The solvent was evaporated under reduced pressure. Water (60ml) and po- 
tassium carbonate (1 .6g) were added the obtained residue to neutralize and the mixture was extracted with chlo- 
roform. The extract was washed and dried. The solvent was evaporated under reduced pressure to give 3-hydroxy- 
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4-methoxypyridine-2-carboxylate ethyl ester (2.06g, yield: 62%). 

NMR(CDCl3) 8 : 1.49{3H, t. J=7.2H2). a97(3H, s). 4.54(2H. q. J=7.2H2), 6.94{1H. d, J=5.1H2). 8.19(1H d 
J«=5.1H2). 11.01(1H,brs). \ ' ' 

(L-2) To a solution the above-mentioned compound L-1 (ZOSg. 10.4mmol) and potassium carbonate (2 85g 
20.6mmGl) in dimethylfomriamide (40ml). was added dimethyl sulfate (1.45ml, 15.3mmol) and the mixture was 
stirred at 80«C for 2 hours. 1 N hydrochloric acid (30ml) and water (50ml) were added to the solution to slop the 
reaction and the mixture was extracted with ethyl acetate. The extract was washed and dried. The solvent was 
evaporated under reduced pressure and the residue was purified with silica gel column chromatography (n-hexane: 
ethyl acetate»1 :1) to give 3.4-dimethoxypyridine-2-carboxylate ethyl ester (1 08g yield* 49%) 
NMR(CDCl3) S : 1 43(3H. t. J=7.2H2). 3.93(3H. s). 3,95(3H, s). 4.45(2H. q. J=7.2H2). 6.'95(1 H. d. J=5.4Hz) 8 32 
(1H, d, J=5.4H2). 

(L-3) Aluminum chloride (3.06g. 22.9mmol) was suspended in tetrahydrofuran (30ml). Sodium borohydride (1 45g 
38.3mmol) was added thereto under ice^oRng. The mixture was stirred for 10 minutes. (5-bromofuran-2-yl) 
-(4.fluorophenyl)metanone (2.05g. 7.62mmol) was added thereto and the mixture was refluxed under heating for 
20 minutes. After cooling, water (60ml) was added dropwise to the solution and the mixture was extracted with 
diethyl ether. The extract was washed and dried. The solvent was evaporated under reduced pressure to give 
2-bromo-5-(4-fIuoroben2yl)furan. This residue was dissolved in tetrahydrofuran (35ml). n-butyllithium (4 90ml 
7.64mmol) was added dropwise thereto at -78"C. After 1 0 minutes, tetrahydrofuran (1 5ml) of the above-mentioned 
compound L-2 (1 .07g, 5.07mmol) was added thereto and the mixture was stirred for 1 hour. The saturated ammo- 
nium chloride aqueous solution was added to the solution to stop the reaction and the mixture was extracted with 
ethyl acetate. The extract was washed and dried. The solvent was evaporated under reduced pressure and the 
residue was purified with silica gel column chromatography (n-hexane:ethyl acetate=1 :1) to give (3,4-dimethox- 
ypyridine-2-yl)-[5-(4-fluoroben2yl)furan-2-ylImetanone (1 .53g. yield: 90%). 

NMRCCDCy S : 3.90(3H, s). 3.96(3H. s), 4.05(2H. s), 6.09(1 H, d. J=3.5H2). 6.95(1 H. d, J=5.6H2). 7.00(2H m) 
7.03(1 H. d. J=3.5H2). 7.22(2H. m), 8,28(1 H, d. J=5.6H2). ^ - h 

(L-4) To a suspention of the above-mentioned compound L-3 (1.48g, 4.34mmol) and sodium iodide (5 22g 
34.8mmol) in acetonitrile (30ml), was added chlorotrimethylsilane (4.40ml, 34.7mmol) and the mixture was refluxed 
under heating for 3 hours. Water (30ml) and 10 % sodium hydrogen sulfate aqueous solution (30ml) were added 
to the solution to stop the reaction and the mixture was extracted with ethyl acetate. The extract was washed and 
dried. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column 
chromatography. The solvent was evaporated from the fraction of the obtained product by eluting with ethyl acetate 
under reduced pressure and the obtained precipitated crystal was ciystallized with toluene to give 2-[5-(4-fluoroben- 
2yl)furan-2-carbonyl]-3-hydroxy-1H-pyridine-4-one {448mg. yield: 33%). 

NMR(CD30D) 6 : 4.1 0(2H. s). 6.35(1 H. d, J=3.6H2), 6.69(1 H. d. J=5.9H2), 7.05(2H, m), 7.32(2H, m). 7 81 (1 H d 
J=5.9Hz), 7.84(1 H,brs). v . /. • i .u. 



M group compound 



Compound M-6 



5-[5-(4-fluoroben2yl)furan-2-carbonyll-3-hydroxy-2-methyHH-pyridine-4-one 
[0404] 




(M-5) (M-6) 
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(M-1) According to the method described in WO92/02523. 5-methoxy-6-methyl-4-oxo-1,4-dihydropyridine-3-car- 
boxylate methyl ester was synthesized. 

(M-2) A solution of the above-mentioned compound M-1 (980mg. S.Ommol) in phosphonjs oxychloride (5ml) was 
refluxed under heating for 30 minutes. The solvent was evaporated from the solution under reduced pressure and 
the residue was neutralized with sodium hydroxideaqueous solution. The mixture was extracted with ethyl acetate 
and the extract was washed and dried. The solvent was evaporated to give crude product (738mg) of 4-chloro- 

5- methoxy-6-methyl- nicotinate methylester. 

NMR(CDCl3) 5 : 2.61 {3H, s). 3.88(3H. s). 3.96(3H, s). 8.71 (1H, s). 

(M-3) To a solution of the above-mentioned crude product M-2 (738mg) in methyl alcohol (5ml), was added sodium 
methylate methyl alcohol solution (2.49ml) under ice-cooling. After stirring at room temperature for 2 hours, the 
mixture was warmed to 50**C and stirred for 2 hours. The solution was neutralized with ammonium chloride aqueous 
solution. Methyl alcohol was evaporated under reduced pressure and the residue was extracted with ethyl acetate. 
The extract was washed and dried. The solvent was evaporated to give crude product (609mg) of 4,5-dimethoxy- 

6- methyl-nicotinate methylester. 

NMR(CDCl3) 5 : 2.53{3H. s). 3.85(3H. s). 3.92(3H. s). 4.02(3H. s). 8.61 {1H, s). 

(M-4) A solution of the akjove-mentioned crude product M-3 (449mg) in sodium hydroxide (10ml) was refluxed 
under heating for 1 hour. The solution was neutralized with hydrochloric add and the solvent was evaporated under 
reduced pressure. To a solution of the residue in methylene chloride (10ml), were added N,0-dimethylhy- 
droxyamine hydrochloride (249mg. 2.56mmol) and 1-hydroxybenztriazole (58mg, 0.43mmol). Triethylamirie 
(357ul. 2.56mmol) and 1 -ethyl3-(3-dtmethylaminopropyl)carbodiimidehydrochloride (491 mg, 2.56mmol) were add- 
ed thereto under ice-cooling and the mixture was warmed and stirred for 2 hours. The ammonium chloride aqueous 
solution was added to the solution and the mixture was extracted with chloroform. The extract was washed and 
dried. The solvent was evaporated under reduced pressure and the residue was purified with silica gel column 
chromatography (n-hexane-ethyl acetate=1:1)to give4,5,N-trimethoxy-6,N-dimethyl-nicotinamide (449mg, yield: 

80%). 

NMR(CDCl3) 6 : 2.51 (3H. s). 3.34(3H. brs), 3.52(3H. brs), 3.83(3H, s), 4.00(3H, s), 8.13(1 H s). 
(M-5) Aluminum chloride (2.02g, IS.Ommol) was suspended in tetrahydrofuran (20ml). Sodium borohydride 
(851 mg. 22.5mmol) was added thereto under ice-cooling. After stirring for 1 0 minutes, (5-bromofuran-2-yl)-(4-fluor- 
ophenyl) metanone (2.02g. 7.5mmol) was added thereto and the mixture was refluxed under heating for 30 minutes. 
After cooling, water (20ml) was added dropwise to the solution and the mixture was extracted wHh diethyl ether. 
The extract was washed and dried. The solvent was evaporated under reduced pressure to give 2-bromo-5-(4-fluor- 
obenzyl)furan (1.74g, yield: 91%). This residue (715mg, 2.80mmol) was dissolved in tetrahydrofuran (9ml). n- 
butyllithium (1 .79ml, 2.80mmol) was added dropwise thereto at -78''C. After stirring for 5 minutes, a solution of the 
above-mentioned compound M-4 (449mg, 1 .87mmol) in tetrahydrofuran (1 ml) was added thereto and the mixture 
was stirred for 30 minutes. The ammonium chloride aqueous solution and water were added to the solution at 
-78°C and the mixture was extracted with ethyl acetate. The extract was washed and dried. The solvent was 
evaporated under reduced pressure and the residue was purified with silica gel column chromatography (n-hexane- 
ethyl acetate=1 :1) to give (4,5-dimethoxy-6-methylpyridine-3-yl)-[5-(4-fluorobenzyl)furan-2-yl]-metanone (348mg, 
yield: 52%). 

NMR(CDCl3) 5: 2.54(3H, s). 3.84(3H. s), 3.91 (3H, s), 4.05{2H. s). 6.1 5(1 H, d, J=3.7Hz), 6.99-7.06(3H. m), 
7.21-7.26(2H, m). 8.26(1 H, s). 

(M-6) To a solution of the above-mentioned compound M-5 (289mg. 0.81 mmol) in methylene chloride (6ml), boron 
tribromidemethylene chloride solution (4.05ml) was added under ice-cooling. The mixture was stirred at 0°C for 
30 minutes, warmed to room temperature and then stirred for 2 hours. 2n-hydrochloric acid (6ml) was added to 
the solution and the mixture was stirred for 10 minutes and neutralized with sodium hydrogen cart>onate. The 
mixture was extracted with ethyl acetate and the extract was washed and dried. The solvent was evaporated and 
the obtained predpitated crystal was washed with chloroform, recrystallized with ethanol and dried under reduced 
pressure to give 5-(5-(4-fluorobenzyl)furan-2-carbonyll-3-hydroxy-2-methyHH-pyridine-4-one (123mg, yield: 

46%). 

Melting point:1 90-1 92**C 



Elementary analysis as Ci8H^4FN04 


Calcd. (%) 
Found (%) 


C. 66.05; H.4.31; N,4.28; F, 5.80. 
C, 65.17; H.4.18; N,4.27; F, 5.56. 



NMR(DMS0-d6) 6 : 2.20(3H. s), 4.08(2H, s). 6.34(1H. d. J=3.7Hz), 7.14-7.20(2H, m). 7.25(1H. d, J=3.7Hz). 
7.30-7.35(2H. m), 7.72(1 H. s). 
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[0405] The compounds of the present invention include the following compounds which can be synthesized with a 
manner similar to that of the above examples. 





[0406] The substituents of Ri , R2. X. R4 and R5 of above compound include the following substitution graup. 
20 R^ = H (1 A), Me(1 B), OMe{1 C), Cl(1 D), Ph{1 E) 

R^ - H (2A), Me{2B), OMe(2C), CI(2D), Ph(2E) 



X = 0(3A), NH(3B) 



H H 



H 



= H (SA), Me(5B), 0Me{5C), CI(5D). Ph(5E) 

!?f oI^A'^^ 0°""""^'°"* °f *e substituents of above compound include the followings. 

{1A,2A.3A,4A.5A).(1A,2A.3A.4A,5B).(1A,2A.3A,4A.5C).(1A.2A,3A.4A.5D),(1A.2A.3A.4A. 5E) (1A2A3A4B5A) flA. 
2A.3A.4B.5B).(1A2A.3A.4B.5C).(1A.2A,3A.4B.5D).(1A.2A.3 A.4B,5E).{1A.2X.3A.4d.5/^):(1A 2^1^40 

4D,5D). (1A.2A.3A.4D.5e).(1A^,3A,4E.5A).(1A.2^3A.4E,5B).(1A.2A.3A.4E.5C).{1A.2A,3A4E 5D (1A 2A 3A 4E 

(1A.2A,3B.4B.5B).(1A^.3B.4B.5C).(1A, 2A.3B.4B.5D).(1A.2A.3B.4B.5E).(1A.2A,3B.4C.5A),(1 A.2A 3B 4C 5B) (1A 
2A.3B,4C.5C). (1A^.3B.4C.5D).(1A.2A.3B,4C.5E),{1A.2A.3B,4D,5A).(1A.2A.3B,4D.5B).( A^3B4D 50 ( A 
2A.3B.4D.5D).{1A.2A.3B.4D.5E)aiA,2A.3B.4E.5A).(1A.2A.3B.4E.5B).(ii2;.3B.^.^^^^^^ 
3B.4E.5E),(1A.2B,3A.4A.5A).(1A.2B.3A.4A,5B).(1A. 2B.3A.4A.5C).(1A.2B.3A,4A.5D).(1A.2B.3A.4A.5E) (1A 2b'3A 
4B.5A).(1A^B.3A.4B.5B). (1A^B^.4B.5C).(1A^B.3A4B.5D).(1A^B.3A.4B.5E .(liaB 3A.4C 5^ (1A2B^ 
5B) (1A.2B^A.4C.5C).(1A.2B.3A.4C.5D).(1A.2B.3A.4C.5E).(1A^B.3A.4D.5A).^^ MD 5B A.1^^^^^ 

5C .(1A^B.3A.4D.5D).(1A.2B.3A.4D,5E).(1A.2B.3A.4E.5A).(1A. 2B.3A,4E.5B).(1A.2B^ 4E 5C 1A2B 3A 4E 

A.2B.3B.4B. 5A).(1A.2B.3B.4B.5B),(1A,2B.3B.48.5C).(1A.2B.3B.4B.5D).(1A.2B.3B.4B.5E).{1A.2B.3 B 4C ^ 
(1 A.2B.3B.4C.5B).(1 A^B.3B.4C.5C).(1A^B.3B.4C.5D).(1 A.2B.3B.4C.5E).(1A. 2B.3B.4D.5A).(1 A 2B 3B 4d'5B 
(1A.2B,3B.4D.5C).(1A^B.3B.4D.5D).(1A.2B.3B.4D.5E), (1A.2B.3B.4E 5A).{1A.2B SB 4E 5B IaIb S'JesS 
(1A.2B.3B.4E.5D).(1A.2B.3B.4E. 5E).(1A.2C.3A.4A5A)41A.2C.3A.4AW.(1A.2C.3^MWiAk3^^^^^^ 
(1A2C.3 A.4A.5E).(1A2C,3A.4B.5A).(1A.2C.3A.4B.5B).(1A.2C.3A.4B.5C).(1A.2C.3A.4B.5D) (1A 2C3A4B 5E 
(1A2C.3A4C.5A).(1A,2C.3A.4C.5B).(1A^.3A.4C.5C).(1A.2C^A.4C.5D). {1A^C.3A.4C.5E).(i'a2C3A 4D 5A 
(1A.2C.3A.4D.5B).(1A^.3A.4D.5C).(1A.2C.3A.4D. 5D).(1A.2C.3A.4D,5E).{1A.2C.3A.4E 5A lA^ciL 4E 5B 

A.2C.3A.4E.5C).(1A^.3 A.4E.5D).(1A.2C.3A.4E.5E).{lA.2C.3B.4A.5A)ilA.2C.3BM 5B iA 2C 3B4A 
(1A. 2C.3B.4A,5D).(1A.2C.3B.4A.5E).(1A.2C.3B.4B.5A).(1A.2C.3B.4B.5B).(1A.2C.3B.4B.5C). 1A 2C 3B 4B 5D 
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(1A.2C.3B.4B.5E).(1A^C,3B,4C.5A),(1A^C.3B.4C.5B).(1A.2C,3B.4C, 5C).(1A.2C,3B.4C.5D),{1 A,2C,3B.4C,5E), 
(1 A.2C.3B,4D,5A),(1 A,2C.3B,4D,5B),(1 A^C.3 B.4D,5C),(1 A,2C.3B,4D.5D).(1 A^.3B,4D,5E).(1 A^C.3B.4E.5A). 
(1 A,2C,3B,4E,5B) ,(1 A, 2C.3B,4E,5C),{1 A,2C,3B.4E.5D),(1 A,2C,3B.4E,5E),(1 A^D^,4A.5A),(1 A;2D,3A.4A,5B), 
(1 A.2D.3A.4A.5C).(1 A;2D,3A.4A.5D).(1 A^ D,3A,4A.5E),{1 A.2D.3A,4B.5A),(1 A;2D,3A,4B. 5B).(1 A^D.3A.4B.5C), 

5 (1 A,2D,3A.4B.5D).(1 A^D,3A,4B,5E),(1 A^D.3A.4C.5A),(1 A,2D,3 A.4C.5B).(1 A^D.3A.4C.5C),(1 A,2D,3A.4C,5D), 
(1 A.2D.3A.4C.5E).(1 A^D.3A,4D.5A).(1 A, 2D.3A,4D,5B),(1 A,2D.3A.4D.5C).(1 A.2D.3A.4D.5D).(1 A^D,3A,4D.5E). 
{1A,2D,3A.4E.5A). (1 A^D,3A,4E.5B),(1A^D,3A,4E,5C).(1 A.2D.3A.4E,5D).(1A,2D.3A.4E.5E).(1A^D,3B.4A, 5A). 
(1A,2D.3B,4A.5B),(1A^D,3B,4A,5C).(1A^D,3B,4A,50),(1A,2D,3B,4A,5E).(1A^D,3 B,4B,5A).(1A^D,3B.4B.5B), 
{1A.2D.3B.4B.5C),(1A^D,3B,4B.5D).(1A^D,3B,4B,5E).(1A. 2D.3B.4C,SA).(1A^D,3B,4C,5B).(1A^D^.4C.5C), 

10 (1 A,2D.3B.4C.5D).(1 A.2D.3B.4C,5E). (1 A.2D.3B.4D,5A).(1 A.2D,3B.4D,5B).(1 A^ D.3B.4D.5C).{1 A^D.3B,4D.5D). 
(1 A,2D.3B,4D, 5E),(1 A^D.3B,4E,5A).(1 A.2D,3B,4E.5B),(1 A^D,3B.4E,5C),(1 A^D.3B.4E,5D).(1 A,2D,3 B.4E.5E). 
(1 A,2E,3A,4A,5A).(1 A.2E,3A.4A.5B).(1 A.2E.3A,4A,5C),(1 A^E.3A,4A,5D).(1 A, 2E,3A.4A.5E).{1 A,2E,3A,4B,5A).(1 A. 
2E,3A,4B,5B).(1 A^E.3A.4B,5C).(1 A,2E,3A,4B,5D), (1 A^ E,3A,4B,5E),(1 A^,3A.4C,5A),(1 A,2E,3A,4C.5B),(1 A^, 
3A,4C.5C).(1A^E.3A,4C, 5D).(1A.2E.3A.4C.5E).{1A^E.3A,4D.5A).(1A^^.4D,5B).(1A^E,3A.4D.5C).(1A^E,3 

15 A,4D.5D).(1A^E.3A.4D,5E).(1A;2E,3A,4E.5A).(1A.2E.3A,4E.5B).{1A.2E.3A,4E,5C).{1A. 2E.3A.4E.5D).(1A,2E.3A. 
4E.5E),(1 A.2E.3B.4A,5A).(1 A,2E.3B.4A.5B).{1 A^E,3B.4A.5C), (1 A,2E.3B.4A,5D).(1 A^E,3B.4A,5E).(1 A^E,3B.4B. 
5A),(1A.2E,3B.4B,5B),(1A,2E.3B,4B.5C).(1A.2E.3B,4B,5D),(1A.2E.3B,4B,5E),(1A,2E,3B,4C.5A),(1A^E.3B,^^ 
(1 A.2E,3 B,4C,5C).(1 A.2E,3B.4C,5D),{1 A,2E,3B.4C.5E),(1 A,2E,3B,4D,5A).(1 A^E,3B,4D,5B),(1 A. 2E,3B.4D,5C). 
(1A.2E.3B.4D,5D),(1A,2E,3B,4D,5E).(1A^E,3B.4E,5A).(1A.2E.3B.4E.5B). (1A^E,3B,4E,5C),(1A^E,3B.4E.5D), 

20 (1 A.2E.3B.4E,5E).(1 B.2A.3A.4A.5A).(1 B.2A.3A.4A. 5B).(1 B.2A.3A,4A.5C).(1 B^,3A,4A.5D),(1 B.2A.3A,4A,5E).(1 B. 
2A.3A.4B.5A).{1 B.2A.3 A,4B.5B),(1 B.2A.3A.4B.5C).(1 B.2A.3A.4B.5D).(1 B^.3A.4B,5E).(1 B.2A.3A,4C.5A).(1 B, 2A. 
3A.4C.5B).(1 B.2A.3A.4C.5C).(1 B^.3A.4C.5D).(1 B^3A,4C,5E).(1 B.2A.3A.4D.5A). (1 B^.3A.4D.5B).{1 B.2A,3A. 
4D,5C).(1 B.2A.3A,4D,5D).{1 B^.3A.4D,5E),{1 B,2A.3A.4E. 5A).(1 B.2A,3A,4E,5B),(1 B^.3A.4E,5C),(1 B^.3A,4E, 
5D),(1 B^A.3A.4E.5E),(1 B.2A,3 B,4A,5A),(1 B.2A.3B.4A,5B),(1 B^A,3B.4A.5C).(1 B,2A,3B,4A,5D),(1 B^,3B.4A,5E), 

2S (1 B. 2A.3B.4B,5A).{1 B,2A.3B.4B.5B).(1 B.2A.3B.4B.5C).(1 B.2A.3B.4B.5D).(1 B^,3B.4B.5E). (1 B.2A,3B.4C.5A). 
(1 B.2A,3B.4C,5B),(1 B,2A.3B,4C,5C),(1 B,2A,3B,4C,5D),(1 B.2A.3B,4C, 5E),(1 B,2A,3B,4D,5A).(1 B,2A,3B,4D,5B), 
(1 B,2A,3B,4D.5C),(1 B,2A,3B,4D.5D),(1 B,2A,3 B,4D,5E),(1 B,2A,3B,4E.5A),(1 B,2A,3B,4E,5B),(1 B,2A.3B,4E.5C), 
(1 B.2A.3B.4E,5D).(1 B, 2A.3B.4E,5E).(1 B.2B.3A,4A.5A).(1 B,2B.3A.4A.5B),(1 B,2B,3A,4A.5C).(1 B,2B.3A.4A.5D), 
(1 B,2B.3A.4A.5E),(1 B^B,3A,4B.5A),(1 B,2B,3A,4B.5B),(1 B,2B,3A,4B.5C),(1 B.2B,3A,4B, 5D),(1 B^B.3A,4B.5E),(1 B. 

30 2B.3A,4C,5A),(1 B,2B.3A.4C,5B),{1 B,2B,3A,4C,5C);(1 B.2B,3 A.4C.5D),(1 B,2B.3A,4C,5E).(1 B,2B.3A.4D,5A).(1 B.2B. 
3A.4D,5B).(1 B,2B.3A.4D,5C).(1 B. 2B.3A.4D.5D).(1 B.2B.3A,4D,5E).(1 B^B.3A.4E,5A).(1 B,2B.3A,4E.5B).(1 B^B.3A. 

4E,5C). (1 B.2B.3A.4E.5D),(1B^B,3A,4E,5E),{1B.2B.3B.4A,5A).(1B^B,3B,4A,5B),(1B,2B,3B,4A. 5C).{1B^B,3B.4A, 

5D),(1 B,2B,3B.4A.5E),(1 B.2B.3B,4B.5A),(1 B,2B,3B,4B,5B).(1 B,2B,3 B,4B.5C),(1 B,2B,3B.4B,5D).(1 B,2B.3B.4B,5E). 

(1 B,2B,3B,4C.5A),(1 B,2B,3B.4C.5B),(1 B, 2B.3B.4C.5C),(1 B.2B,3B,4C.5D),(1 B,2B,3B,4C,5E),(1 B^B.3B,4D,5A), 
35 (1 B.2B.3B.4D.5B). (1 B.2B.3B.4D,5C).(1 B.2B.3B,4D.5D),(1 B.2B.3B.4D,5E),(1 B.2B,3B.4E,5A),(1 B^B.3B.4E, 5B). 

(1 B,2B,3B,4E,5C).(1 B,2B.3B,4E.5D),(1 B,2B,3B,4E,5E).(1 B,2C,3A,4A,5A),{1 B,2C,3 A.4A,5B),(1 B,2C.3A,4A,5C). 

(1 B.2C,3A.4A.5D),(1 B.2C.3A,4A.5E).(1 B.2C.3A.4B.5A).(1 B, 2C.3A.4B.5B).(1 B^.3A.4B.5C).{1 B^C,3A.4B.5D). 

(1 B,2C,3A,4B.5E),(1 B^.3A,4C,5A). (1 B,2C.3A.4C,5B).(1 B.2C,3A.4C.5C).(1 B.2C.3A.4C.5D).(1 B^.3A.4C.5E). 

(1 B,2C,3A.4D, 5A).(1 B,2C,3A.4D.5B),(1 B.2C.3A,4D.5C),(1 B.2C,3A.4D.5D),(1 B^C,3A,4D,5E),(1 B,2C,3 A.4E,5A). 
40 (1 B.2C.3A.4E,5B),(1 B,2C.3A,4E,5C),(1 B.2C.3A.4E.5D),{1 B.2C.3A.4E.5E).(1 B, 2C,3B.4A,5A),(1 B^C.3B.4A.5B). 

(1B.2C.3B.4A.5C),(1B^C.3B,4A,5D).(1B.2C.3B.4A,5E), (1B,2C,3B.4B.5A).(1B,2C.3B.4B.5B),(1B^C,3B.4B,5C). 

(1 B,2C,3B.4B,5D).(1 B,2C.3B.4B, 5E),(1 B,2C,3B,4C,5A),(1 B,2C,3B.4C,5B).(1 B.2C,3B.4C,5C),(1 B^C.3B.4C.5D), 

(1 B,2C,3 B,4C,5E).(1 B,2C.3B.4D,5A).(1 B.2C,3B,4D,5B),(1 B.2C,3B.4D,5C).(1 B.2C,3B,4D,5D),(1 B, 2C,3B.4D,5E). 

(1 B,2C,3B.4E,5A),(1 B^C.3B,4E,5B),(1 B^C.3B.4E,5C).(1 B.2C,3B.4E,5D). (1 B^,3B.4E.5E),(1 B^!D.3A,4A,5A). 
45 (1 B.2D.3A,4A.5B),(1 B.2D.3A,4A.5C).(1 B^D.3A.4A, 5D).(1 B.2D.3A,4A.5E),(1 B,2D,3A.4B,5A).(1 B^D,3A,4B.5B), 

(1B,2D,3A,4B,5C).(1B,2D.3 A.4B,5D).(1B,2D.3A.4B.5E).(1B,2D,3A.4C,5A).(1B.2D,3A.4C,5B),(1 B,2D.3A.4C.5C), 

(1 B. 2D.3A.4C,5D).(1 B^D.3A.4C.5E),(1 B.2D,3A,4D.5A).(1 B,2D,3A,4D.5B).(1 B.2D.3A.4D.5C). (1 B.2D.3A.4D.5D). 

(1 B.2D,3A,4D.5E),(1 B^D.3A,4E.5A).(1 B^D,3A,4E.5B),(1 B,2D.3A,4E. 5C).(1 B^D.3A.4E,5D),(1 B^D.3A,4E,5E). 

(1 B,2D.3B.4A.5A),(1 B,2D,3B.4A.5B),(1 B,2D,3 B.4A.5C),{1 B.2D.3B,4A^D),(1 B^D^B,4A,5E).(1 B^D,3B,4B,5A), 
SO (1 B,2D.3B.4B,5B),(1 B. 2D,3B,4B.5C),(1 B^D,3B.4B.5D),(1 B^D,3B,4B.5E),(1 B.2D,3B.4C.5A),(1 B^D.3B,4C,5B), 

(1 B,2D.3B,4C.5C).(1 B,2D.3B.4C,5D),(1 B.2D,3B.4C.5E).(1 B.2D.3B.4D.5A),(1 B,2D.3B,4D, 5B).(1 B.2D.3B,4D.5C), 

(1 B,2D.3B,4D,5D).(1 B,2D,3B,4D.5E),(1 B,2D,3B,4E.5A).(1 B.2D,3 B,4E,5B),(1 B^D,3B.4E.5C).(1 B^D,3B.4E.5D). 

(1 B.2D,3B,4E,5E).(1 B^E,3A.4A.5A).{1 B, 2E.3A.4A.5B).(1 B,2E.3A.4A.5C).(1 B^E,3A,4A.5D).(1 B.2E.3A.4A.5E),(1 B, 

2E,3A,4B.5A). (1 B.2E.3A.4B.5B).(1 B,2E,3A,4B,5C).{1 B^E.3A,4B,5D).(1 B^E,3A.4B.5E),(1 B,2E.3A.4C. 5A),(1 B^E, 
55 3A.4C.5B),{1 B^E,3A.4C,5C),(1 B,2E,3A.4C.5D),(1 B^E.3A,4C,5E).(1 B^E,3 A,4D.5A),(1 B^E.3A.4D.5B),(1 B,2E.3A. 

4D.5C).(1B.2E.3A,4D.5D),(1B.2E.3A,4D.5E).(1B, 2E.3A,4E.5A),(1B.2E.3A,4E.5B).(1 B,2E.3A.4E,5C).(1B.2E.3A.4E. 

5D),(1 B,2E.3A.4E.5E). (1 B^E,3B.4A.5A).(1 B,2E,3B.4A,5B).(1 B,2E.3B,4A.5C),(1 B.2E.3B,4A,5D).{1 B^E.3B.4A, 

5E),(1 B,2E,3B.4B,5A).(1 B,2E.3B.4B,5B).(1 B^ E.3B,4B,5C),(1 B.2E.3B,4B.5D),{1 B.2E.3 B.4B.5E).(1 B.2E,3B.4C.5A), 
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(1B.2E,3B.4C.5B).(1B^E,3B.4C,5C).(1 B;2E.3B.4C.5D).(1 B. 2E.3B.4C.5E).(1 B^E 3B 4D 5A) »B2E3B 4D sm 
(1B.2E.3B.4D.5C).(1B.2E.3B.40.5D). (1B.2E.3B.4D.5E).(1B,2E^3B4eW) 1BS'|B4E5m7 B^ 
(1B.2E.3B.4E. 5D).(1B^E.3B.4E.5E).(1C.2A.3AM.5A).(1C^3/^4^5BW cj^^^^ 

{1C.2A.3A.4A.5E).(1C^A.3MB.5A).(1C^^.4B5B).(1C.2^3MB.K5).(^^^^^^ ^TsTiBSD McisJlB^^^^ 

C.2A,3A.4C.5A).(1C.2A.3MC.5B).(1C.2A.3A,4C.5C). (1C.2^3MC%) (1C^3^'4c'S ( C^^^ 
(1C.2A.3A.4D.5B).(1C.2A.3A.4D. 5C).(1C^.3A.4D.5D).(1C^.3A.4D.5E IcS.SA 4E ( C^^^ 
1C.2A.3 ME.5C).(1C.2A.3A.4E.5D)X1C^.3A.4E.5E).(1C.2A.3B.4A.5;).{ i^^^ 

(1C.2A.3B,4A.5D).(1C,2A.3B.4A.5E),(1C^^B.4B^).(1C.2A.3B.4B.5B). (1ciA3B4r5C (1C 2A 3B 4B IS ' 
(1C.2A.3B.4B.5E).(1C^.3B.4C.5A).(1C^^.4C. 5B).{1C.2A^3B 40.^5). lC2A^3B4cS { C:^^^^ 
?.r''^-^^'^^'^'''^ B.*D.5B).(1C^.3B.4D.5C).(1C^.3B^D5D(,ci^^^^^^^^ 

(1C. 2A.3B.4E.5B).(1C.2A,3B.4E,5C).(1C^.3B.4E,5D).(1C.2A.3B.4E.5E),(1C 2bTa 4A 5A) 1C 2B 3A:4a'5B ' 
(1C.2B.3A.4A.5C).(1C.2B.3A.4A.5D).(1C.2B.3A.4A.5E).(1C.2B.3A.4B. iv)(1C2r^4B5B) Cffl^^^ 
{1C.2B.3A.4B.5D).(1C.2B.3A,4B.5E).(1C.2B^ A.4C^).(1cW.3^4C.S^^^ "Sf^^^ 
(1C,2B.3A.4C.5E).(1C. 2B.3A.4D.5A).(1C^B.3A.4D^B 1C.iB3^SS cIbsJS'S^ 

(1C.2B.3B.4A.5B).(1C.2B.3B.4A.5C).(1C.2B.3B.4A.5D).(1C.2B.3 B.4A.5E) (l6 2B 3B 4B 5A C S'sb'^B ffl ' 
(1C.2B.3B.4B.5C).(1C.2B.3B.4B.5D).(1C. 2B.3B.4BiE).(1C.2B.3B;C S^^^Wb S^^ 
(1C.2B.3B.4C.5D). (1 C^B,3B.4C.5E),{1C.2B.3B,4D.5A).(1C^B.3B.4D SB) ( C 2B 3^ 40^) /ic 2B aRdlT 

(1C.2B.3B.4D.5E).(1C.2B.3B.4E.5A).{1C^B^B/eWiU.3B^^^ 

C.^.3A.4A.5A).(1C.2C.3A.4^5B).(1C.2C.3A.4A.5C).(1C. 2C.3A.4A 5D) (ld.2C.3A 4A S V C 2C3a1b 5A ' 
(1C.2C.3A,4B.5B).(1C.2C.3A.4B.5C). (1C.2C.3A.4B.5D).(1C.2C.3A.4B.5E)nC2C3A '40 5^(10^0^^^^ 
(1C.2C.3A.4C. 5C).(1C.2C.3A.4C.5D).(1C.2C.3A.4C.5E).(1C.2C.3A^.^). ;k£^^^^ 

(1C.2C.3A.4D.5D).(1C.2C,3A,4D.5E).(1C,2C.3A.4E,5A).(1C.2C.3A.4E.5B). 1C. 2C3k.4E S MC2C 3A:4E In ' 

(1C.2C.3B.4B.5A).(1C^.3B.4B. 5B).(1C.2C.3B.4B.5C).{1C^C.3B.4B.5D . 1C 2C 3B 4B 5E iSsbIc 5A ' 
(1C.2C.3B.4C.5B).(1C^.3B,4C.5C).(1C^.3B,4C,5D).(1C.2C.3B.-li).5E)i^^^^^^^^^ 
(1C.2C.3B.4D.5C).(1C.2C.3B.4D.5D).{1C.2C.3B.4D.5E).(1C.2C,3B.4E.5A); (lb.2b.3b4S 
(1C.2C.3B.4E,5D).(1C.2C.3B.4E.5E).(1C.2D.3A.4A. 5A).(1C.2D.3A.W5B). IC^SS cS'S^ 
(1C.2D.3A.4A.5E).(1C.2D.3 A.4B.5A).(1C35.3A.4B,5B).(1C.2D.3A.4B.5C . 1ciD 3^4B 5D C2d'3^^^^ 

C.2D.3A.4D.5B).(1WD.3A.4D.5C).(1C^D.3A.4D.5D),(1C.2D.3A.4D. 5E .(1C.2b.3A.4E 5A) IC^D 3A 4E SB ' 

A.4E.5E).(1C.2D.3B.4A.5A (1C.2D3B4A5B: C^^^^^ 
(1C.2D.3B.4A.5D).(1C. 2D.3B.4A.5E).(1C.2D.3B.4B.5A).(1C.2D,3B,4B,SB). 1C2D3B4BSC 1C^D3B4b'so^ 
(1C.2D.3B.4B.5E).(1C.2D.3B.4C.5A).(1C.2D.3B.4C.5B).(1C 2D 3B 4C SC^^ 

(1C.2D.3B.4D.5A).(1C^D.3B.4D.5B).(1C.2D^B.4D.5C).(1C.2D.3 B.4D:4).(C^^^^^ 
(1C.2D.3B.4E.5B).(1C.2D^B,4E,5C).(1C. 2D.3B.4E.5D).(1C.2D.3B.4E 5E) McWsA 4A 5A r cI^eS^^ 
(1C.2E.3A.4A.SC). (1C.2E.3A.4A.5D).(1C.2E.3A.4A.5E).('lC.2b;.4B.5A)?i'c.2El^^^^^ 
(1C.2E.3A.4B.5D).(1C.2E.3A.4B.5E).(1C.2E.3A.4C.5A).(1C.2E.3A.4C.5b).(lU.3 A^^^^ 
(1C.2E.3A.4C.5E).(1C.2E.3A.4D.5A).(1C.2E.3A.4D.5B).(1C. 2E.3A.4D ^C). 1C.2E.3A.S S^Id 

?'S'^o^!-^'''f^''^'^''-*^^^>' (^C'2E.3A.4E.5C).(1C.2E.3A.4E.5dViC.2E3A.4E5E 1C2E3B4aS^ 
?.^''^'^'tt' ^^>'<'*^'^-^-^'«^)-<^C.2E.3B.4A.5D).(1C.2E.3B.4A.5E).(1C.2E.3B.4B.s;).( k2E3 
(1C,2E.3B.4B,5C).(1C.2E.3B.4B.5D).(1C.2E.3B.4B.5E).(1C.2E.3B.4C.5A),(1C. 2E.3B 4b 5B) (1C 2E 3B4c'S * 
(1C.2E.3B.4C.5D).(1C.2E.3B.4C.5E).(1C.2E.3B.4D.5A). (1C.2E.3B,4D SB) 1C 2E ^'40'^ ) ci^E 3bJS'S ' 

lln'^^fr.-r-^'''''^'"^''^- ^'^)-(^^-2^'3B.4E.5B):(1C.2E.3B4E5Qic/E?B^^^^^ 
(1D.2A.3 A.4A.SA).(1D.2A.3A.4A.SB).(1D.2A.3A.4A.5C).(1D.2A.3A.4A.5D).(1D.2A.3k4XsE) (I D IZsA 4B S ' 
{1D.2A.3A.4B.5B).(1D.2A.3A.4B.5C).(1D.2A.3A.4B.5D).(1D.2A.3A.4b.5E). (1D,^ir;c^^^^^^^ 
(1D.2A,3A.4C.5C).(1D.2A.3A,4C.SD).(1D.2A.3A.4C. 5E).(1D.2A.3A.4[i^). 1D.2A.3A.4S( D^'^iS S * 
(1 D.2A.3A.4D,SD).(1 D.2A.3 A.4D.SE).(1 D.2A.3A,4E.5A).(1 D.2A.3A.4E.SB 1 dS3A^4E 5C D SIsaIeS ' 
(1D. 2A.3A.4E.5E).(1D.2A.3B.4A.SA).(1D.2A.3B.4A.5B).(1D.2A.3B.4;.5b).(VD^^%w^^ 
{1D.2A.3B.4B.5A).(1D.2A.3B.4B.5B).(1D^.3B.4B.5C).(1D.2A.3B.4B. 5D).(1DiA.3B.4S).{ Si^sl'ic 12' 
(1 D.2A.3B.4C.5B).(1 D.2A.3B.4C.5C).(1D.2A.3 B.4G.5D).(1 D.2A.3B.4C.SE). 1 D.2A.3B 4D 5A 1 dS 3B 4D SB ' 
{1D.2A.3B.4D.5C).(1D. 2A.3B.4D.SD),(1D.2A.3B.4D.5E).(1D.2A.3B.4E.SA )1D 2A 3B 4E SBW 
(1D.2A.3B.4E.SD).(1D.2A.3B.4E.5E).(1D.2B.3A.4A.5A).{1D.2B.3A.4A.5B):(1DiB.k;A.' SC)! D l^3A S 
1 D.2B,3A.4A.5E).(1 D.2B.3A.4B.SA).(1 D.2B.3A,4B.5B).(1 D.2B.3 A.4B.SC).(1 D.2B.3A.4B.5D 1 D 2B 3A 4B 5E " 

n'o^'^'^n*^''^'^'°''^'^'^^''^>-<^°' ^.3^.^.5C).(1D.2B.3A.4C.SD) 1D^B.3A^4C.SeSd|b^^^^^^ 
n on ''•2B.3A.4D.5C).(1 D.2B.3A.4D.5D).(1 D.2B.3A.4D.5E).(1 D.2B.3A.4E.SA).( D.2B 3A4E SB)' 

1D.2B.3A.4E.SC).(1D.2B.3A.4E.5D).(1D.2B.3A.4E.5E).(1D.2B.3B.4A.5A),(1D.2B.3 B.4A.5B) (lb 2B 3B 4ASC ' 
(1 D.2B.3B.4A.5D).(1 D.2B.3B.4A.SE).(1 D.2B.3B.4B.SA),(1 D. 2B.3B.4B.5B).(1 D,2B.3B.4B 5C 1 d;2B 3B 4B Id) 
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(1 D,2B,3B,4B.5E).(1 D^B,3B.4C,5A), (1 D.2B.3B.4C,5B).(1 D,2B.3B,4C.5C).(1 D,2B,3B,4C.5D),(1 D;2B,3B.4C.5E), 
(1 D.2B,3B.4D, 5A),(1 D.2B.3B.4D,5B),(1 D.2B,3B.4D,5C).(1 D^B,3B.4D,5D),(1 D.2B.3B.4D,5E),(1 B.3 B,4E,5A), 
(1 D.2B.3B.4E.5B).(1 D,2B,3B,4E.5C),(1 D,2B.3B.4E.5D).(1 D.2B.3B,4E.5E).(1 D, 2C.3A.4A.5A).{1 D,2C,3A.4A.5B). 
(1 D.2C.3A,4A,5C).{1 D^C.3A.4A.5D).(1 D.2C,3A,4A.5E), (1 D,2C,3A.4B.5A).{1 D^C,3A.4B.5B),(1 D^C.3A.4B.5C), 
5 (1 D,2C,3A,4B.5D),(1 D^C.3A.4B. 5E),(1 D^,3A,4C,5A),(1 D.2C,3A.4C.5B).{1 D.2C,3A,4C,5C),(1 D^C.3A,4C,5D), 
(1 D.2C,3 A.4C.5E).(1 D^.3A.4D.5A).(1 D.2C,3A.4D.5B).(1 D.2C,3A.4D.5C),(1 D.2C.3A.4D.5D).(1 D. 2C,3A.4D.5E). 
(1 D,2C,3A.4E,5A),(1 D.2C,3A.4E.5B),(1 D,2C,3A.4E,5C),{1 D,2C.3A.4E,5D), (1 D^.3A.4E.5E),(1 D^C.3B.4A.5A), 
(1 D.2C,3B,4A,5B).(1 D,2C.3B.4A.5C),(1 D;2C,3B,4A. 5D).{1 D^.3B.4A,5E).(1 D,2C,3B.4B,5A).{1 D.2C,3B.4B,5B), 
(1 D.2C.3B.4B,5C),(1 D^C,3 B.4B.5D).(1 D,2C,3B.4B.5E).(1 D.2C.3B.4C.5A).(1 D;2C.3B.4C.5B).(1 D^.3B.4C,5C). 

10 (1 D. 2C,3B.4C,5D).(1 D.2C.3B.4C.5E),(1 D.2C.3B.4D,5A),(1 D^C.3B.4D,5B).(1 D^.3B.4D,5C). (1 D.2C.3B.4D.5D). 
(1 D,2C.3B.4D,5E).(1 D,2C,3B,4E,5A),(1 D,2C.3B.4E.5B).(1 D,2C,3B,4E. 5C).(1 D^,3B,4E.5D),(1 D^^B,4E.5E). 
(1 D,2D,3A,4A.5A).(1 D.2D,3A,4A,5B),(1 D,2D;3 A.4A.5C),(1 D^D.3A.4A.5D),(1 D.3A,4A.5E).(1 D^.4B,5A), 
(1 D,2D,3A.4B.5B),(1 D, 2D.3A,4B.5C).(1 D^D,3A.4B,5D).(1 D^D,3A.4B.5E),(1 D.2D.3A,4C.5A),(1 D^D.3A.4C.5B), 
(1 D.2D.3A,4C.5C),(1 D.2D,3A.4C,5D),{1 D.2D.3A.4C.5E).(1 D.2D,3A,4D,5A),(1 D.2D.3A.4D. 5B).(1 D.2D.3A.4D.5C). 

15 (1 D.2D.3A.4D.5D).(1 D,2D.3A.4D.5E).(1 D.2D.3A.4E.5A).(1 D^D,3 A.4E.5B).(1 D^D.3A.4E,5C).(1 D^D,3A.4E.5D), 
(1 D,2D.3A,4E.5E).(1 D.2D.3B.4A.5A).(1 D, 2D.3B.4A,5B).(1 D.2D.3B,4A.5C).(1 D.2D,3B.4A,5D).(1 D^D.3B,4A.5E), 
(1 D,2D.3B.4B.5A). (1 D.2D3B.4B,5B),(1 D.2D.3B.4B.5C),(1 D^D.3B,4B,5D).(1 D.2D,3B,4B,5E).(1 D^D,3B.4C. 5A), 
(1 D.2D.3B.4C.5B).(1 D,2D.3B,4C.5C).{1 D^D.3B,4C.5D),{1 D.2D.3B.4C5E).(1 D.2D,3 B.4D.5A),(1 D,2D,3B,4D,5B). 
{1D,2D,3B.4D.5C),(1D.2D.3B,4D.5D),(1D.2D.3B,4D.5E).(1D. 2D.3B.4E.5A),(1D^D.3B,4E,5B),(1D^D,3B,4E.5C), 

20 (1 D.2D,3B.4E.5D).(1 D,2D.3B.4E.5E). (1 D,2E.3A,4A.5A),(1 D,2E.3A,4A.5B),(1 D.2E,3A,4A,5C).(1 D^E.3A,4A.5D). 
(1 D,2E.3A.4A. 5E).(1 D.2E.3A.4B,5A).(1 D.2E.3A,4B.5B).(1 D.2E.3A.4B,5C).(1 D.2E.3A.4B.5D).(1 D,2E,3 A.4B.6E), 
(1 D.2E,3A.4C,5A).(1 D.2E.3A,4C.5B).(1 D,2E.3A,4C.5C).(1 D,2E.3A.4C.5D).(1 D. 2E.3A,4C,5E).(1 D^E.3A.4D,5A). 
(1 D,2E.3A,4D.5B).(1 D.2E.3A,4D.5C).(1 D.2E,3A,4D,5D). (1 D.2E.3A.4D,5E).{1 D.2E.3A,4E,5A).(1 D;2E.3A.4E.5B). 
(1 D,2E,3A.4E,5C),(1 D,2E,3A.4E. 5D).(1 D,2E,3A,4E,5E),(1 D,2E,3B,4A.5A),{1 D,2E,3B,4A,5B).(1 D,2E,3B,4A,5C), 

25 (1 D.2E,3 B.4A,5D).(1 D,2E,3B.4A.5E),(1 D.2E.3B.4B,5A),(1 D.2E.3B,4B.5B).(1 D,2E,3B.4B.5C).(1 D. 2E.3B.4B.5D), 
(1 D,2E.3B.4B,5E),(1 D,2E,3B.4C,5A).(1 D.2E,3B,4C,5B),(1 D,2E,3B,4C.5C), (1 D,2E,3B.4C.5D),(1 D;2E,3B.4C.5E). 
(1 D,2E.3B,4D,5A).{1 D,2E.3B,4D,5B).(1 D.2E,3B.4D, 5C),(1 D.2E.3B.4D,5D),(1 D.2E,3B.4D.5E),(1 D.2E,3B,4E,5A). 
(1 D.2E.3B,4E,5B),(1 D^E.3 B.4E.5C),(1 D.2E.3B.4E,5D).(1 D.2E,3B.4E,5E).(1 E^.3A,4A.5A).(1 E.2A.3A,4A,5B). 
(1 E. 2A.3A.4A,5C),(1 E.2A,3A.4A.5D),(1 E^,3A,4A,5E),(1 E.2A.3A.4B.5A),(1 E^,3A.4B.5B). (1 E,2A,3A.4B.5C). 

30 (1 E.2A.3A,4B,5D),(1 E,2A,3A.4B,5E),{1 E,2A,3A,4C,5A),(1 E,2A,3A.4C, 5B),(1 E.2A,3A,4C,5C),{1 E,2A,3A.4C.5D), 
(1 E.2A,3A,4C.5E),(1 E,2A.3A.4D.5A),{1 E,2A.3 A,4D,5B),(1 E.2A.3A.4D,5C).(1 E,2A,3A,4D.5D).(1E^A.3A.4D.5E). 
(1 E.2A.3A,4E.5A).(1 E, 2A.3A.4E.5B).(1 E.2A,3A.4E.5C).(1 E,2A.3A.4E.5D),{1 E,2A,3A,4E.5E),(1 E^3B,4A.5A), 
(1 E,2A.3B.4A.5B),(1 E^,3B.4A.5C).(1 E,2A,3B.4A,5D).(1 E^,3B,4A,5E).(1E.2A,3B.4B. 5A),(1 E,2A.3B.4B,5B).(1 E, 
2A,3B,4B,5C),(1 E,2A,3B.4B.5D),(1 E,2A.3B,4B.5E),(1 E.2A,3 B,4C.5A).(1 E.2A.3B.4C,5B),(1 E,2A,3B.4C.5C),(1 E,2A. 

35 3B.4C,5D).(1 E.2A.3B.4C.5E).(1 E. 2A.3B,4D.5A).(1 E^A.3B.4D.5B).(1 E.2A.3B.4D.5C).(1 E.2A,3B.4D,5D).(1 E^.3B. 
4D,5E). (1 E,2A.3B.4E,5A),(1 E,2A,3B,4E,5B),(1 E,2A.3B.4E,5C),(1 E.2A,3B,4E.5D).(1 E,2A,3B.4E, 5E).(1 E;2B.3A,4A, 
5A),(1 E.2B,3A.4A.5B).(1 E,2B.3A.4A,5C),(1 E.2B.3A.4A,5D).(1 E^B,3 A.4A,5E),(1 E,2B.3A.4B,5A),(1 E^B.3A.4B,5B), 
(1 E.2B,3A.4B,5C).(1 E^B,3A,4B.5D).(1 E, 2B.3A.4B.5E),{1 E.2B.3A.4C.5A),(1 E,2B.3A.4C,5B),(1 E^ B.3A.4C.5C). 
(1 E.2B.3A,4C.5D). (1 E,2B.3A,4C.5E),(1 E.2B,3A,4D,5A),(1 E,2B,3A.4D.5B).{1 E.2B.3A.4D,5C),{1 E.2B,3A.4D, 5D). 

40 (1 E,2B,3A,4D,5E),(1 E,2B.3A,4E.5A).(1 E,2B,3A,4E,5B),(1 E,2B,3A,4E.5C),(1 E,2B,3 A,4E,5D).(1 E,2B,3A.4E.5E),(1 E. 
2B.3B.4A.5A).(1 E.2B.3B.4A.5B).(1 E.2B.3B,4A.5C).(1 E. 2B.3B.4A.5D).(1 E^B,3B.4A.5E).(1 E.2B,3B.4B,5A).(1 E.2B. 
3B.4B,5B).(1 E,2B,3B,4B.5C), (1E.2B,3B,4B,5D),(1E.2B,3B.4B,5E),(1E^B.3B,4C.5A),(1E.2B,3B.4C.5B).(1E^B.3B. 
4C, 5C),(1 E.2B.3B,4C.5D),(1 E,2B.3B.4C,5E).(1 E,2B,3B.4D,5A),(1 E.2B.3B,4D,5B),(1 E.2B,3 B.4D,5C),(1 E,2B.3B. 
4D.5D).(1 E.2B.3B.4D.5E).(1 E^B,3B,4E,5A).(1 E^B.3B,4E.5B),(1 E. 2B.3B,4E.5C),(1 E;2B.3B,4E.5D),(1 E.2B.3B.4E, 

45 5E).(1 E,2C.3A.4A.5A).(1 E.2C,3A,4A,5B). (1 E;2C.3A,4A.5C).{1 E.2C.3A.4A,5D).(1 E.2C.3A,4A.5E).(1 E.2C,3A.4B. 
5A).(1E.2C,3A.4B, 5B).(1E,2C.3A.4B.5C).(1E.2C.3A,4B,5D).(1E.2C.3A,4B.5E),{1E,2C,3A.4C.5A),(1E.2C,3 A.4C. 
5B).(1 E.2C.3A.4C.5C).(1 E^C.3A.4C.5D).(1 E^C.3A.4C.5E).(1 E,2C,3A,4D,5A),(1 E. 2C.3A.4D.5B),(1 E^C.3A.4D. 
5C),{1 E,2C.3A.4D.5D).(1 E^C.3A.4D.5E),(1 E^C.3A,4EM). (1 E^.3A.4E.5B),(1 E.2C,3A.4E,5C).(1 E^,3A,4E, 
5D).(1E,2C.3A,4E.5E).(1E,2C.3B,4A, 5A).(1E.2C.3B,4A.5B).{1E^C,3B.4A,5C),(1E,2C,3B,4A.5D).(1E,2C,3B.4A, 

so 5E).(1 E.2C.3 B.4B.5A),{1 E.2C,3B.4B,5B).(1 E,2C.3B.4B.5C).(1 E,2C.3B.4B,5D).(1 E.2C.3B,4B.5E).(1 E. 2C.3B.4C. 
5A).(1 E,2C,3B.4C.5B).(1 E.2C,3B.4C,5C).(1 E.2C,3B.4C,5D),(1 E.2C,3B.4C,5E). (1 E.2C.3B.4D,5A),(1 E^C.3B,4D. 
5B).(1 E,2C.3B,4D,5C),{1 E^C,3B.4D,5D).(1 E;2C.3B,4D. 5E),(1 E.2C,3B,4E,5A),(1 E,2C.3B.4E,5B),(1E^C.3B.4E, 
5C).(1 E.2C.3B.4E,5D).(1 E^C.3 B.4E.5E).(1 E^D.3A.4A.5A),(1 E.2D.3A,4A.5B).(1 E^D.3A,4A.5C).(1 E^D.3A,4A, 
5D),{1 E. 2D,3A,4A,5E),(1 E^ D,3A,4B,5A).(1 E,2D.3A.4B,5B).(1 E.2D.3A.4B.5C),(1 E.2D,3A,4B.5D), (1 E;2D.3A.4B, 

55 5E).(1E.2D.3A.4C.5A).(1E,2D,3A.4C.5B).{1E.2D.3A.4C,5C),{1E.2D,3A.4C. 5D).(1E.2D.3A.4C.5E).(1E.2D.3A.4D. 
5A).(1 E,2D.3A,4D,5B).(1 E,2D.3A.4D.5C),(1 E.2D.3 A,4D,5D).(1 E,2D.3A.4D,5E).(1 E.2D.3A.4E.5A).(1 E,2D.3A.4E. 
5B).(1 E,2D,3A.4E.5C).(1 E. 2D,3A,4E,5D).(1 E,2D,3A,4E,5E).(1 E,2D.3B,4A.5A),(1 E^D,3B.4A.5B),(1 E^D.3B,4A. 
5C). (1 E^D.3B.4A.5D).(1 E^D,3B.4A,5E).(1 E.2D.3B,4B.5A),(1 E,2D,3B,4B,5B),(1 E^D.3B.4B, 5C),(1 E^D,3B.4B, 



241 



EP 1 422 218 A1 



5D).(1 E,2D,3B.4B.5E),(1 E.2D^B.4C^),(1 E^.3B.4C.5B),(1 E^D,3 B.4C.5C).(1 E.2D,3B.4C.5D).(1 E.2D,3B,4C, 
5E),(1 E.2D.3B.40.5A).{1 E^D,3B.4D^B).(1E. 2D,3B,40^C).(1 E;2D.3B.40.5D).(1 E^D.3B.4D.5E).(1 E^D,3B.4E. 
5A).(1 E,2D,3B.4E,5B). (1 E,2D,3B.4E,5C),(1 E.2D,3B,4E.5D),(1 E^D,3B,4E.5E).(1 E,2E,3A,4A,5A).(1 E^E,3A,4A, 
5B).(1 E.2E.3A.4A.5C).(1 E,2E,3A.4A.5D).(1 E.2E.3A.4A.5E).(1 E^,3A.4B.5A).(1 E.2E.3 A.4B.5B).(1 E^ E,3A.4B.5C). 
(1 E,2E.3A,4B.5D),(1 E^E^A,4B.5E).(1 E.2E.3A,4C,5A),{1 E. 2E,3A,4C,5B).(1 E;iE.3A,4C,5C).(1 E^Ei3A,4C.5D). 
(1 E.2E.3A.4C.5E).(1 E^E.3A.4D.5A). (1 E2E,3A,4D.5B).(1 E;2E.3A.4D,5C).(1 E.2E.3A.4D.5D).(1 E^E.3A.4D.5E). 
(1 E.2E.3A.4E, 5A).(1 E.2E.3A.4E.5B).(1 E^E.3A.4E.5C).(1 E.2E.3A,4E.5D).(1 E.2E.3A,4E.5E).(1 E^E,3 B.4A.5A). 
(1 E.2E,3B.4A.5B).(1 E,2E.3B.4A.5C).(1 E,2E,3B,4A,5D).(1 E.2E,3B,4A.5E),(1 E, 2E,3B.4B.5A).(1 E,2E,3B.4B.5B).(1 E. 
2E.3B,4B.5C),(1 E^ E.3B.4B,5D),(1 E,2E,3B.4B.5E). (1 E^E.3B.4C.5A).{1 E.2E.3B.4C,5B).(1 E J2E.3B.4C.5C).(1 E^E. 
3B.4C,5D).(1 E.2E.3B.4C. 5E).{1 E.2E.3B.4D.5A),(1 E^E,3B,4D.5B).(1 E,2E.3B.4D^).(1 E^.3B.40.5D).(1 E^E.3 
B.40,5E),(1 E^E.3B.4E,5A).(1 E.2E,3B,4E,5B).{1 E^ E.3B.4E,5C).(1 E,2E,3B,4E,5D).(1 E, 2E^B,4E.5E) 
[0408] And (R'.R2 X,R<,RS)=(1A,2A.3A.4A.5A) is the compound which R' is 1A, R2 is 2A, X is 3A. R^ is 4A and RS 
is 5A. The other combinations are the same. 

[0409] The compounds of the present invention include the following compounds. The following compounds are 
synthesized with a same manner similar to the above examples. 



O 




[0410] The substituents of , R2, R3, R4, x, R6 and R^ of above compound include the following substitution group. 



R^ = H (1 A), Me(1B). OMe{1C), CI(1D), Ph(1E) 



R^ = H (2A), Me(2B), OMe(2C). CI(2D), Ph(2E) 



R^ = H (3A), Me(3B), OMe(3C), CI(3D). Ph(3E) 



R^ = H (4A), Me(4B). 0Me(4C), CI(4D), Ph(4E) 



X = 0(3A), NH(3B) 




[041 1] The preferable combinations (R^ ,R2,r3,r4^x.R6.R7) of the substituents of above compound include the fol- 
lowings. 

(1A.2A.3A,4A,5A,6A.7A).(1A,2A,3A,4A.5A,6A,7B).(1A^A.3A,4A,5A,6A,7C).(1A,2A,3A,4 A.5A,6B.7A),(1 A,2A,3A.4A. 
5A.6B.7B).(1 A,2A.3A,4A.5A,6B.7C),(1 A.2A.3A,4A,5A.6C,7A), (1 A,2A,3A,4A,5A.6C JB).{1 A,2A.3A.4A.5A.6C,7C). 
(1 A,2A.3A.4A.5A,6D.7A).(1 A^,3A.4 A.5A,6D,7B),(1 A,2A,3A.4A.5A,6D.7C),(1 A,2A,3A,4A.5B,6A.7A).(1 A^.3A, 
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4A,5B,6A.7B). (1 A;2A,3A.4A.5B.6A.7C).(1A,2A,3A,4A,5B.6B,7A),(1 A^.3A.4A.5B,6B.7B).(1A,2A.3A.4 A.5B.6B, 
7C).(1A^,3A,4A.5B.6C.7A),(1A,2A,3A.4A,5B,6C,7B),(1A.2A,3A,4A,5B,6C.7C), (1A^A^A.4A.5B,6D,7A).(1A,2A. 
3A.4A.5B.6D,7B).(1A,2A.3A,4A,5B.6D,7C).(1A^.3A.4 B.5A,6A,7A).(1A,2A.3A.4B.5A.6A.7B).(1A,2A,3A.4B,5A,6A, 
7C).(1A.2A.3A.4B.5A.6B.7A). (1 A^3A,4B.5A,6B.7B).(1 A^,3A,4B.5A,6B.7C),(1 A.2A,3A.4B.5A,6C7A).(1A;2A, 
3A,4 B.5A.6C,7B).(1A^,3A,4B,5A,6C.7C),(1A,2A,3A,4B,5A.6D.7A).{1A.2A,3A.4B,5A,6D,7B). (1A^,3A,4B.5A, 
6D.7C),{1A.2A,3A.4B.5B.6A.7A),(1A.2A.3A.4B.5B.6A.7B),(1A.2A,3A.4 B.5B.6A.7C),(1A^.3A.4B,5B,6B,7A),(1A, 
2A,3A,4B.5B.6B.7B).(1A,2A.3A,4B.5B.6B,7C), (1A,2A.3A,4B.5B.6C,7A).(1A^3A.4B,5B.6C.7B).(1A,2A,3A.4B.5B. 
6C,7C),{1A.2A.3A.4 B,5B,6D.7A),(1A,2A.3A.4B.5B,6D.7B).(1A^A.3A.4B.5B,6D.7C),(1A.2A,3A.4C,5A,6A.7A), (1A, 
2A,3A,4C.5A.6A.7B).(1A.2A.3A,4C.5A.6A,7C).(1A.2A.3A,4C.5A,6B,7A).(1A^.3A.4 C.5A.6B.7B),(1A^3A,4C,5A. 
6B7C).(1A.2A,3A,4C.5A.6C.7A).(1A^.3A.4C.5A,6C.7B). (1A^,3A.4C,5A.6C,7C).(1A;2A.3A.4C.5A,6D,7A).(1A. 
2A,3A,4C,5A.6D.7B).(1A,2A,3A,4 C.5A.6D,7C),{1^2A,3A.4C,5B.6A,7A).(1 A,2A,3A.4C,5B.6A.7B),(1A^,3A,4C, 
58.6A,7C), {1A^,3A,4C,5B.6B.7A).(1A,2A.3A.4C.5B,6B,7B),{1A,2A,3A.4C5B,6B,7C),{1A^,3A.4 C,5B,6C,7A), 
(1A.2A,3A,4C.5B,6C.7B),(1A,2A,3A,4C,5B,6C,7C),(1A,2A,3A,4C.5B.6D.7A), (1A.2A.3A,4C.5B,6D.7B).{1 A.2A,3A. 
4C,5B.6D.7C).(1A,2A,3A.4D,5A,6A.7A).(1A.2A,3A.4 D.5A,6A.7B).(1 AJ2A,3A.4D.5A,6A.7C).(1 A,2A.3A.4D,5A.6B. 
7A).(1A.2A.3A,4D.5A.6B,7B). (1A.2A.3A,4D,5A,6B.7C).(1A,2A,3A.4D,5A,6C.7A).{1A^,3A.4D.5A.6C,7B).(1A;2A, 
3A.4 D.5A,6C.7C).(1A,2A,3A.4D.5A.6D.7A).(1A.2A,3A,4D,5A,6D.7B).(1A.2A,3A,4D,5A,6D.7C), (1A^,3A.4D,5B. 
6A,7A).(1 A^,3A,4D,5B,6A,7B),(1 A.2A.3A.4D,5B.6A.7C).(1 A.2A,3A,4 D.5B.6B,7A),(1 A^ A.3A.4D,5B.6B7B),{1 A, 
2A,3A,4D.5B.6B,7C),(1A^,3A,4D,5B.6C,7A). (1A^,3A,4D,5B.6C.7B).(1A.2A,3A.4D.5B.6C.7C).(1 A.2A.3A.4D. 
5B,6D.7A).(1 A,2A.3A.4 D.5B.6DJB).(1 A.2A,3A.4D.5B.6D.7C).(1 A.2A.3A.4E.5A.6A.7A).(1 A,2A.3A.4E.5A.6A.7B). 
(1A,2A.3A.4E.5A.6A,7C).(1A,2A.3A,4E,5A.6B.7A),(1A.2A,3A,4E.5A.6B.7B).(1A;2A.3A.4 E,5A.6B7C).(1 A.2A,3A, 
4E,5A.6C.7A).{1A.2A.3A.4E,5A.6C,7B).(1A,2A.3A.4E,5A.6C.7C), (1 A.2A,3A,4E.5A,6D.7A),(1 A.2A,3A.4E.5A.6D, 
7B).(1A.2A.3A.4E,5A,6D,7C),(1A,2A.3A.4 E,5B,6A,7A).(1A.2A.3A.4E.5B,6A.7B),(1A^.3A.4E.5B.6A,7C),{1A^. 
3A,4E,5B,6B7A),(1A.2A.3A.4E.5B.6B7B)/1A^.3A.4E,5B,6BJC).{1A,2A.3A,4E,5B.6CJA).(1A.2A,3A^ E.5B.6C, 
7B),(1A,2A,3A,4E.5B,6C.7C).(1A,2A.3A,4E.5B.6D,7A),(1A.2A.3A.4E.5B,6D.7B), (1 A,2A,3A,4E,5B,6D,7C).(1 A,2A, 
3B,4A,5A,6A,7A).(1A.2A.3B.4A.5A,6A7B).{1A,2A.3B.4 A.5A.6A,7C).(1 A,2A.3B.4A,5A,6B.7A).(1 A.2A.3B.4A.5A,6B. 
7B),(1A,2A,3B.4A,5A,6B.7C), (1A,2A.3B.4A.5A.6C.7A).(1 A,2A,3B,4A,5A,6C,7B),(1A.2A,3B,4A,5A,6C,7C),(1 A,2A, 
3B,4A.5A,6D.7A).(1A,2A.3B.4A.5A,6D.7B),(1A,2A,3B.4A.5A.6D,7C),(1A,2A.3B,4A.5B,6A,7A). (1A^.3B,4A,5B.6A. 
7B).(1A,2A.3B,4A.5B.6A.7C).(1A.2A.3B,4A,5B.6B,7A),(1A.2A.3B.4 A.5B,6B.7B),(1A^.3B.4A,5B,6B.7C).(1A^. 
3B,4A,5B,6C,7A).{1A.2A.3B.4A.5B,6C.7B), (1 A,2A,3B.4A.5B.6C.7C).(1A,2A.3B,4A.5B.6D.7A).(1A,2A.3B.4A.5B,6D. 
7B),(1A,2A.3B,4 A,5B,6D.7C).(1A,2A.3B,4B,5A,6A,7A),(1A,2A,3B,4B,5A,6A.7B),(1A,2A,3B.4B,5A.6A,7C). (1A,2A, 
3B,4B.5A.6BJA).(1 A.2A.3B.4B,5A,6B.7B).(1 A.2A.3B.4B.5A.6B.7C).(1 A.2A.3B,4 B,5A,6C.7A).(1 A.2A.3B,4B,5A.6C. 
7B).(1A,2A,3B.4B,5A.6C.7C).(1A.2A.3B.4B,5A.6D.7A). (1 A,2A,3B,4B,5A,6D,7B),(1A^,3B.4B.5A.6D,7C).{1A^. 
3B,4B.5B.6A.7A),(1A.2A.3B,4 B.5B,6A7B).(1A,2A,3B,4B,5B.6A.7C),(1A.2A,3B.4B,5B,6B.7A),(1A,2A,3B,4B.5B.6B, 
7B). (1A,2A,3B.4B,5B,6B.7C).(1A,2A,3B,4B.5B,6C.7A).(1A,2A,3B,4B,5B,6C,7B),(1A.2A.3B.4 B,5B,6C.7C),(1 A,2A, 
3B,4B,5B.6D.7A).{1A,2A,3B,4B.5B.6D,7B).(1A.2A.3B.4B.5B,6D.7C), (1 A,2A.3B.4C.5A.6A.7A).(1 A,2A.3B.4C.5A.6A, 
7B),(1 A,2A,3B,4C,5AM.7C),(1 A.2A.3B.4 C,5A.6B,7A),(1 A,2A,3B,4C,5A,6B.7B),(1 A,2A,3B.4C.5A,6B.7C),(1 A^A. 
3B.4C,5A.6C.7A). (1 A,2A.3B,4C,5A.6C.7B).(1 A.2A.3B.4C.5A.6C.7C).(1 A,2A.3B.4C.5A,6D.7A).{1A,2A,3B.4 C,5A. 
6D,7B).(1 A,2A,3B.4C.5A,6D.7C),{1 A^A.3B,4C,5B.6A.7A).(1 A^,3B,4C,5B.6A.7B). (1 A.2A.3B,4C.5B.6A,7C),(1 A. 
2A,3B.4C.5B.6B7A),{1A,2A,3B,4C.5B.6B7B).(1A,2A,3B,4C,5B.6B7C),(1A.2A,3B.4C,5B,6C7A),(1A,2A,3 
6C,7B).(1A,2A,3B.4C,5B,6C,7C), (1A,2A,3B.4C.5B,6D7A),(1 A.2A,3B,4C,5B,6D,7B),(1 A.2A,3B.4C.5B.6D,7C).(1A, 
2A,3B.4 D.5A.6A,7A),{1 A,2A.3B.4D.5A,6A,7B),(1 A.2A.3B.4D.5AM.7C),(1 A,2A.3B,4D.5A,6B7A). (1 A,2A,3B.4D. 
5A.6B,7B).(1A.2A,3B,4D.5A.6B,7C).(1A.2A,3B,4D,5A.6C.7A).(1A.2A,3B,4 D,5A,6C,7B).{1 A,2A,3B,4D,5A.6C,7C), 
(1A.2A.3B.4D.5A,6D,7A).(1A,2A.3B,4D,5A,6D,7B), (1 A,2A,3B.4D,5A,6D.7C).(1A,2A.3B,4D,5B,6A.7A),(1 A.2A.3B. 
4D.5B,6A.7B).(1A,2A.3B.4 D,5B,6A.7C).(1A^.3B.4D.5B,6B.7A).(1A,2A,3B.4D.5B.6B.7B).(1A^A.3B,4D.5B.6B, 
7C). (1A,2A,3B.4D.5B,6C.7A).(1A,2A.3B,4D.5B.6C.7B).(1A,2A.3B.4D.5B.6C.7C),(1A^.3B.4 D,5B,6D,7A),(1 A,2A, 
3B.4D.5B,6D,7B),(1A.2A,3B.4D,5B,6D.7C).(1A,2A.3B,4E,5A,6A,7A), (1A.2A.3B.4E,5A,6A,7B),(1 A,2A,3B.4E,5A,6A, 
7C).(1A,2A.3B.4E,5A.6B.7A),(1A.2A,3B.4 E.5A.6B.7B).(1A,2A,3B.4E,5A.6B.7C),(1A.2A.3B.4E.5A.6C,7A).(1 A.2A, 
3B,4E.5A,6C.7B), (1 A,2A.3B.4E,5A.6C,7C).(1 A^3B,4E.5A,6D,7A),(1 A^.3B.4E,5A.6D.7B),(1 A^,3B,4 E,5A, 
6D,7C),(1A.2A,3B.4E.5B.6A,7A).(1A.2A.3B,4E,5B.6A,7B),(1A^A.3B.4E,5B,6A,7C), (1A.2A.3B.4E.5B,6B,7A),(1A. 
2A,3B,4E.5B,6B.7B).(1A,2A.3B,4E,5B,6B.7C).(1A.2A,3B.4 E.5B.6C.7A).(1A^,3B.4E.5B.6C.7B).(1A^.3B,4E.5B. 
6C.7C).(1A.2A,3B.4E.5B.6D,7A), (1 A^.3B.4E,5B,6D,7B).(1 A,2A,3B,4E,5B,6D.7C),(1 A,2A.3C,4A,5A.6A,7A),(1 A. 
2A,3C.4 A,5A,6A,7B),(1A,2A,3C,4A,5A,6A.7C),(1A^.3C.4A,5A,6B.7A),(1A,2A.3C,4A,5A,6B.7B). (1A;2A,3C,4A, 
5A,6B.7C).{1A,2A.3C.4A.5A,6C.7A).(1A^A.3C.4A.5A,6C,7B),(1A;2A.3C.4 A,5A,6C.7C).(1A,2A,3C.4A,5A.6D,7A). 
(1A.2A.3C.4A.5A,6D.7B).(1A.2A,3C,4A,5A.6D.7C), (1A.2A,3C.4A.5B.6AJA),(1A^A.3C,4A,5B,6A.7B).(1A^.3C. 
4A.5B.6A,7C),(1A.2A.3C,4 A.5B,6B.7A).{1 A,2A,3C,4A.5B.6B.7B).(1 A,2A.3C.4A.5B,6B.7C),(1 A,2A.3C.4A,5B,6C. 
7A), (1A,2A,3C,4A.5B.6C.7B),(1A,2A.3C.4A.5B,6C.7C),(1A.2A.3C,4A,5B,6D,7A).{1A.2A.3C.4 A.5B,6D.7B),(1 A,2A. 
3C,4A.5B.6D.7C).(1A.2A.3C,4B.5A.6A,7A).{1A,2A.3C.4B,5A,6A,7B). {1A.2A.X,4B,5A.6A.7C).(1A.2A,3C,4B,5A. 
6B,7A),(1 A,2A.3C,4B.5A,6B,7B),(1 A.2A,3C,4 B.5A,6B.7C).(1 A.2A,3C,4B,5A.6C.7A),{1 A.2A.3C.4B,5A,6C.7B).(1 A. 
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2A.3C,4B,5A.6C.7C). (1 A^.3C,4B,5A.6D.7A).(1 A,2A.3C.4B.5A,6D.7B),(1 A^,3C,4B.5A.6D,7C).(1 A;2A.3C.4 B. 
5B,6A.7A).(1 A^A.3C,4B,5B.6A.7B),(1 A.2A.3C.4B.5B.6A.7C),(1 A.2A,3C,4B.5B.6B,7A), (1 A,2A.3C,4B,5B.6B,7B), 
(1A,2A,3C,4B,5B,6B,7C),(1A,2A,3C.4B.5B.6C,7A),(1A^.3C,4 B.5B,6C.7B),(1 A.2A.3C.4B,5B.6C.7C).(1 A^.3C. 
4B.5B.6D,7A).(1A^.3C.4B.5B.6D.7B); (1A,2A.3C.4B.5B.6D.7C).(1A^.3C.4C,5A.6A.7A),(1 A,2A.3C.4C.5A.6A. 

5 7B).(1A,2A.3C.4 C,5A.6A,7C),(1A^,3C.4C.5A,6B,7A).(1A^.3C.4C.5A,6B.7B),(1A,2A,3C.4C,5A.6B,7C), (1A^. 
3C.4C,5A,6C,7A),(1A,2A.3C,4C,5A,6C,7B),(1A.2A.3C,4C,5A,6C.7C),(1A.2A,3C.4 C.5A,6D.7A).(1A.2A,3C.4C.5A, 
6D,7B),{1 A^.3C,4C,5A,6D.7C),(1 A.2A,3C.4C.5B,6A.7A), (1 A,2A.3C.4C,5B,6A.7B).(1 A^,3C.4C.5B,6A.7C).(1 A, 
2A,3C,4C.5B.6B,7A).(1A,2A,3C.4 C,5B,6B,7B).(1 A,2A.3C.4C.5B,6B,7C),(1 A,2A,3C,4C,5B,6C,7A).(1A,2A.3C,4C, 
5B,6C7B), {1A^.3C.4C.5B.6C.7C).(1A,2A,3C,4C.5B.6D.7A).{1A.2A.3C.4C.5B.6D.7B),(1A^.3C.4 C.5B.6D,7C), 

10 (1 A.2A,3C,4D.5A.6A.7A),(1 A,2A,3C.4D.5A.6A,7B),(1 A;2A.3C.4D,5A.6A.7C). (1 A,2A,3C,4D.5A,6B,7A).(1 AiA,3C, 
4D.5A,6B.7B),(1 A,2A.3C,4D.5A,6B.7C).(1 A.2A,3C,4 D.5A.6C,7A),(1 A^3C.4D,5A,6C,7B).(1 A.2A.3C.4D.5A.6C. 
7C),(1 A,2A,3C,4D.5A,6D,7A). (1 A,2A.3C,4D,5A,6D,7B).(1 A,2A,3C,4D,5A,6D,7C).(1 A,2A,3C.4D,5B.6A.7A),(1 A.2A. 
3C.4 D.5B.6A.7B),(1A.2A.3C.4D.5B.6A,7C).{1A,2A.3C,4D,5B,6B.7A).(1A,2A,3C.4D.5B,6B.7B). (1A^.3C,4D.5B. 
6B,7C).(1 A.2A,3C.4D,5B,6C,7A).(1 A^.3C,4D.5B,6C,7B),(1 A^.3C.4 D,5B.6C JC).(1 A,2A,3C.4D.5B.6D,7A).(1 A, 

15 2A,3C.4D.5B.6D.7B),(1 A.2A.3C.4D.5B.6D.7C), (1 A,2A,3C.4E.5A.6A,7A).(1 A,2A.3C.4E.5A.6A.7B).(1 A^.3C,4E. 
5A,6A.7C),(1A^,3C.4 E,5A,6BJA).(1A,2A,3C.4E.5A.6B.7B).(1A.2A,3C.4E.5A,6B.7C).(1A,2A.3C.4E.5A,6C.7A). 
(1A.2A.3C,4E.5A,6C.7B).(1A,2A,3C.4E.5A.6C.7C).(1A,2A,3C,4E,5A.6D,7A),(1A.2A.3C,4 E,5A,6D.7B),(1 A,2A,3C. 
4E.5A.6D,7C),(1A,2A.3C,4E.5B,6A.7A),(1A,2A,3C,4E,5B,6A,7B), (1A,2A,3C.4E,5B,6A.7C),(1 A.2A.3C,4E.5B,6B. 
7A).(1A,2A.3C.4E.5B,6B.7B).(1A,2A,3C.4 E,5B,6B.7C),(1A.2A,3C,4E,5B,6C.7A),{1 A.2A,3C,4E,5B.6C.7B).(1 A,2A. 

20 3C,4E,5B.6C.7C). (1 A,2A.3C.4E,5B.6D7A).(1 A.2A,3C,4E.5B,6DyB).(1A^.3C.4E,5Bm7C).(1A;2A,3D.4 A.5A. 
6A JA).(1 A^,3D.4A,5A,6A.7B).(1 A,2A,3D,4A,5A,6A,7C).( 1 A.2A,3D,4A,5A.6B.7A), (1 A^.3D.4A.5A.6B.7B).(1 A, 
2A.3D.4A.5A,6B.7C).(1 A,2A.3D.4A.5A,6C.7A),(1 A,2A,3D,4 A.5A.eC.7B).(1 A,2A.3D.4A,5A.6C.7C).(1 A.2A,3D.4A, 
5A,6D,7A).{1A.2A.3D.4A.5A.6D,7B), (1 A,2A,3D.4A.5A.6D,7C).(1 A,2A,3D.4A.5B,6A.7A).(1 A,2A,3D.4A.5B.6A.7B). 
(1A,2A,3D,4 A,5B,6A.7C),(1A.2A.3D.4A,5B,6B,7A),(1A,2A,3D.4A,5B.6B,7B),{1A,2A,3D,4A,5B,6B,7C), {1A,2A.3D. 

25 4A.5B.6C.7A),(1A,2A,3D.4A.5B.6C,7B).{1A.2A,3D,4A,5B,6C.7C).(1A.2A,3D.4 A,5B,6D,7A).(1A,2A,3D.4A.5B,6D, 
7B),(1 A,2A,3D,4A,5B,6D,7C),(1 A,2A,3D.4B.5A.6A.7A), (1 A.2A,3D,4B.5A.6A,7B),(1 A^,3D.4B,5A,6A.7C).(1 A^, 
3D,4B,5A.6B.7A),(1 A.2A.3D.4 B.5A.6B,7B),(1 A.2A.3D,4B,5A,6B,7C),(1 A.2A,3D.4B.5A,6C,7A),(1 A.2A,3D,4B,5A. 
6C,7B). (1A.2A,3D,4B,5A.6C.7C),(1A,2A,3D.4B.5A,6D.7A).(1A.2A.3D,4B.5A,6D.7B).(1A,2A.3D,4 B.5A.6D.7C).(1 A, 
2A,3D,4B.5B.6A,7A),(1A,2A,3D.4B.5B.6A,7B).(1A.2A,3D.4B.5B.6A.7C). (1 A.2A.3D,4B.5B.6B,7A),(1 A.2A.3D,4B.5B, 

30 6B,7B),(1A.2A,3D.4B,5B,6B.7C),(1A,2A,3D,4 B,5B,6C,7A),(1A,2A,3D.4B,5B,6C,7B),(1A,2A.3D.4B.5B,6C,7C),(1 A, 
2A.3D.4B.5B.6D.7A), (1 A.2A.3D.4B.5B.6DJB),(1A.2A.3D.4B.5B,6D,7C),(1A,2A.3D,4C.5A.6A,7A).(1A^.3D^ C, 
5A.6A.7B).(1 A,2A.3D.4C,5A.6A,7C).(1 A.2A.3D.4C.5A.6B.7A).(1 A.2A.3D.4C.5A.6B.7B), (1 A.2A.3D.4C.5A.6B.7C). 
(1 A.2A.3D,4C.5A.6C.7A),(1 A,2A,3D,4C,5A,6C7B),{1 A,2A,3D,4 C,5A,6C,7C).(1 A,2A,3D.4C,5A,6D.7A),(1 A,2A,3D, 
4C,5A,6D,7B),(1A,2A,3D,4C.5A,6D,7C). (1 A.2A,3D,4C,5B.6A,7A),(1 A,2A,3D,4C.5B,6A.7B),(1 A.2A.3D.4C,5B,6A, 

35 7C).(1A,2A,3D,4 C.5B,6B.7A).(1 A.2A,3D.4C,5B.6B.7B),(1A,2A.3D.4C,5B,6B.7C),(1 A,2A.3D.4C.5B,6C.7A), (1A.2A, 
3D,4C.5B,6C,7B),(1A,2A,3D,4C,5B.6C.7C),(1A,2A,3D.4C,5B.6D.7A).(1A,2A.3D,4 C,5B,6D.7B),{1 A,2A.3D.4C.5B, 
6D.7C),(1A.2A.3D.4D.5A.6A.7A).(1A.2A.3D,4D,5A,6A.7B). (1A,2A.3D.4D.5A.6A,7C).(1A^,3D.4D,5A,6B.7A),(1A. 
2A.3D.4D.5A;6B.7B).(1A.2A.3D,4 D.5A,6B.7C).(1A.2A.3D,4D,5A,6C.7A).(1A,2A.3D.4D.5A.6C.7B),(1A,2A.3D.4D, 
5A.6C,7C), (1A,2A,3D.4D,5A,6D.7A),(1A,2A.3D,4D.5A.6D,7B),(1A,2A.3D,4D.5A,6D.7C),(1A.2A.3D,4 D,5B,6A,7A), 

40 (1A.2A.3D.4D,5B.6A.7B),(1A.2A,3D.4D,5B.6A.7C),(1A.2A,3D,4D,5B.6B.7A), (1 A,2A.3D,4D,5B,6B,7B).(1 A,2A,3D. 
4D,5B,6B,7C),(1A.2A.3D,4D,5B.6C.7A).(1A,2A,3D.4 D,5B,6CJB),(1A.2A,3D,4D,5B,6C,7C),(1A,2A,3D.4D^B,6D, 
7A).(1A.2A.3D.4D.5B,6D,7B). (1A,2A,3D,4D,5B,6D,7C).(1A^,3D.4E,5A.6A,7A),(1 A.2A.3D,4E.5A.6AJB).(1A^. 
3D.4 E,5A,6A7C).(1A,2A.3D.4E,5A,6B.7A).(1A.2A,3D.4E,5A.6B,7B),(1A,2A.3D,4E.5A,6BJC). (1 A,2A.3D,4E,5A, 
6C,7A).(1 A.2A,3D.4E.5A.6C.7B).(1 A,2A.3D.4E,5A,6C.7C).(1 A^,3D,4 E.5A,6D.7A).(1 A.2A,3D.4E,5A,6D.7B),(1 A. 

45 2A.3D.4E,5A.6D.7C).(1 A.2A,3D,4E,5B.6A,7A). (1 A,2A,3D,4E,5B,6A.7B).(1 A,2A,3D.4E.5B,6A,7C),(1 A,2A,3D,4E. 
5B.6B,7A).(1A,2A.3D,4 E,5B.6B,7B),(1 A,2A,3D,4E,5B,6B.7C).(1 A.2A,3D.4E.5B,6C,7A).{1 A.2A.3D.4E.5B,6C.7B). 
(1 A.2A.3D.4E,5B,6C.7C),{1 A.2A.3D.4E.5B.6D,7A),(1 A.2A.3D,4E.5B,6D.7B).(1 A,2A.3D.4 E,5B,6D,7C).(1 A.2A.3E. 
4A,5A,6A7A).{1 A.2A,3E.4AMM JB),(1 A^,3E,4A,5AM7C), (1 A.2A.3E,4A.5A.6B7A).(1 A.2A,3E 
(1A.2A,3E.4A,5A.6B.7C).(1A,2A.3E.4 A,5A,6C.7A),(1A,2A,3E,4A,5A,6C,7B).(1 A,2A.3E,4A,5A.6C.7C),(1A,2A,3E. 

SO 4A,5A.6D.7A). (1 A.2A.3E.4A,5A.6D.7B).{1A^,3E,4A,5A,6D.7C).(1 A^.3E,4A.5B.6A.7A).(1 A.2A.3E,4 A.5B.6A, 
7B).(1 A.2A.3E,4A,5B,6A.7C).(1 A,2A.3E.4A.5B.6B.7A).(1 A,2A.3E.4A.5B.6B.7B). (1 A^.3E.4A,5B,6B.7C).(1 A.2A. 
3EM.5B,re7A).(1A,2A.3E,4A.5B.6CJB),(1A.2A.3E,4A,5B,6CJC).(1A,2A.3E,4A.5B,6D7A),(1A,2A.3E.^^ 
7B).(1 A.2A.3E.4A.5B,6D,7C). (1 A,2A,3E.4B.5A,6A.7A).(1 AJ2A.3E,4B.5A.6A,7B).(1 A,2A,3E.4B,5A.6A.7C).(1 A^. 
3E,4 B.5A.6BJA).(1A,2A,3E,4B,5A,6B.7B).(1A.2A.3E.4B,5A,6B,7C).(1A^.3E.4B.5A,6C.7A). (1A^.3E.4B.5A.6C. 

55 7B).(1A,2A.3E,4B,5A,6C,7C),(1A,2A;3E,4B.5A,6D.7A).(1A.2A,3E,4 B,5A,6D,7B).(1 A,2A,3E.4B,5A.6D,7C),{1 A,2A, 
3E.4B,5B.6A,7A).(1A,2A.3E.4B.5B.6A.7B), (1A.2A.3E.4B,5B,6A.7C).(1A,2A.3E,4B,5B,6B,7A).{1A.2A.3E,4B.5B,6B, 
7B).(1 A.2A.3E.4 B,5B,6B.7C).{1 A.2A.3E.4B,5B.6C.7A).(1 A^.3E.4B.5B.6C.7B),(1 A^.3E,4B.5B,eC,7C). (1 A^. 
3E.4B.5B.6D.7A).(1A.2A.3E.4B.5B.6D,7B).(1A.2A,3E.4B,5B.6D.7C),(1A;2A.3E.4 C,5A,6A.7A).{1 A,2A,3E,4C.5A.6A. 
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7B),{1A.2A.3E,4C,5A.6A.7C),{1A,2A,3E.4C.5A.6B.7A), (1 A,2A.3E,4C,5A,6B.7B),(1A,2A.3E,4C.5A,6B.7C).(1 A^. 

3E.4C,5A.6C,7A),(1 A.2A,3E,4 C,5A,6C,7B),(1 A^,3E,4C,5A,6C.7C).(1 A,2A,3E,4C,5A,6D,7A).(1 A^A,3E,4C,5A, 

6D.7B). (1 A.2A,3E,4C,5A.6D.7C).(1 A^.3E.4C.5B.6AJA).(1 A^A.3E.4C,5B,6A.7B).(1 A.2A.3E,4 C,5B.6A.7C).(1 A. 

2A.3E,4C.5B.6B,7A).(1A^.3E.4C.5B.6B.7B).{1A^.3E.4C.5B.6B.7C). (1 A.2A.3E.4C,5B.6C.7A).(1A,2A.3E.4C.5B. 
5 6C,7B).(1A,2A.3E,4C.5B.6C.7C),(1A^.3E.4 C.5B.6D.7A),(1A,2A,3E.4C.5B.6D.7B).(1 A.2A.3E,4C,5B.6D.7C).(1 A, 

2A.3E.4D.5A.6A.7A). (1 A^.3E.4D.5A.6A,7B).(1 A.2A.3E.4D.5A.6A.7C).(1 A.2A.3E,4D,5A,6B.7A).{1 A.2A.3E.4 D. 

5A.6B,7B),(1A,2A,3E,4D.5A,6B,7C).(1A^3E.4D,5A.6C.7A).(1A.2A.3E.4D,5A,6C,7B), (1A,2A,3E.4D.5A,6C.7C), 

(1 A.2A,3E,4D.5A,60,7A),(1 A.2A.3E,4D,5A.6D7B),(1 A^3E.4 D,5A.6D.7C).(1 A.2A.3E.4D.5B,6A,7A).(1 A^.3E, 

4D.5BM,7B).(1A.2A.3E.4D,5B.6A,7C), (1 A^3E.4D.5B.6B,7A).(1A,2A,3E.4D.5B.6B.7B).{1A.2A,3E.4D,5B.6B. 
^0 7C).(1 A,2A.3E.4 D.5B,6C.7A),(1 A^,3E.4D.5B,6C.7B).(1 A,2A.3E.4D,5B,6C.7C).(1 A.2A.3E.4D.5B.6D.7A). (1 A^. 

3E,4D,5B,6D.7B),(1 A,2A,3E,4D,5B.6D.7C),(1 A,2A,3E,4E.5A.6A,7A).(1 A^,3E,4 E,5A.6A.7B).(1 A,2A.3E.4E.5A.6A, 

7C).(1A^.3E,4E.5A,6B,7A).(1A^,3E.4E,5A,6B7B). (1 A.2A,3E,4E,5A.6B,7C).(1A.2A,3E,4E,5A,6C.7A).(1A^, 

3E.4E.5A,6C.7B).{1 A,2A,3E.4 E,5A.6C,7C).(1 A.2A;3E,4E,5A,6D,7A).(1 A^,3E.4E,5A,6D.7B).(1 A^,3E,4E.5A.6D. 

7C), (1A^A,3E,4E.5B,6A.7A).(1A,2A.3E.4E.5B,6A.7B).(1A.2A,3E,4E.5B.6A.7C),(1A^.3E,4 E,5B,6B7A),(1A,2A, 
15 3E.4E.5B.6B.7B).(1A,2A.3E,4E,5B.6B,7C),(1A,2A.3E.4E.5B.6C.7A). (1 A.2A.3E.4E.5B.6C.7B),(1 A^.3E.4E.5B.6C. 

7C).(1A.2A.3E.4E,5B.6D.7A).(1A,2A.3E,4 E.5B.6D.7B).{1 A.2A.3E.4E.5B,6D.7C).(1 A.2B.3A.4A,5A.6A.7A),{1A;2B. 

3A.4A.5A,6A.7B), (1 A^B,3A,4A.5A.6A.7C),(1 A;2B,3A.4A,5A,6B.7A),(1 A,2B.3A,4A.5A.6B,7B).(1 A;2B,3A,4 A,5A,6B. 

7C),{1A.2B,3A.4A.5A.eC.7A),(1A.2B,3A,4A.5A.6C.7B),(1A.2B.3A.4A.5A.6C,7C), (1A^B,3A,4A,5A,6D.7A).(1A.2B. 

3A.4A.5A.6D,7B).(1A.2B.3A,4A,5A,6D7C),(1A.2B.3A,4 A,5B,6A.7A),(1A.2B.3A,4A.5B.6A.7B).(1 A^B.3A,4A.5B,6A, 
20 7C).(1 A.2B.3A.4A,5B.6B,7A). (1 A.2B.3A.4A,5B.6B.7B).(1 A,2B.3A,4A.5B.6B,7C).(1 A.2B.3A.4A,5B,6C.7A).{1 A^B. 

3A.4 A.5B.6C.7B).(1A,2B,3A.4A.5B.6C.7C).(1A,2B,3A.4A.5B,6D.7A).(1A,2B.3A,4A.5B.6D.7B). (1A^B.3A,4A.5B. 

6D,7C),(1A,2B,3A,4B.5A.6A.7A).(1A.2B.3A.4B,5A.6A.7B).(1A,2B.3A.4 B.5A,6A.7C).(1 A^B.3A.4B.5A.6B,7A),(1 A, 

2B,3A.4B.5A.6B.7B),(1 A.2B.3A,4B.5A,6B,7C). (1 A.2B.3A,4B,5A.6C.7A).(1 A^B,3A,4B,5A.6C.7B).(1 A,2B,3A,4B.5A, 

6C.7C),(1 A,2B,3A,4 B,5A,6D,7A).(1 A^B.3A.4B.5A.6D.7B),{1 A.2B,3A.4B,5A,6D7C).(1 A.2B.3A,4B.5B,6A.7A), (1 A, 
25 2B,3A.4B.5B.6A.7B).(1A.2B.3A.4B,5B,6A.7C).(1A.2B,3A.4B.5B.6B.7A).(1A.2B,3A.4 B.5B.6B,7B).{1 A.2B.3A.4B.5B. 

6B,7C).(1A,2B.3A,4B,5B,6C.7A).(1A.2B,3A.4B,5B.6C,7B), (1A,2B.3A,4B,5B,6C,7C).(1 A.2B,3A,4B,5B.6D,7A).(1A. 

2B,3A.4B.5B.6D,7B).(1A.2B.3A,4 B.5B,6D,7C).(1 A,2B,3A,4C.5A.6A,7A),(1A,2B,3A,4C,5A,6A.7B).{1 A.2B,3A.4C.5A, 

6A.7C), (1 A,2B,3A.4C.5A.6B.7A).(1 A.2B.3A.4C.5A.6B.7B),(1 A.2B,3A.4C.5A.6B,7C).{1 A.2B.3A.4 C,5A.6C.7A).(1 A, 

2B.3A.4C,5A,6C,7B).(1A.2B.3A.4C.5A.6C.7C).{1A,2B,3A,4C.5A,6D,7A), (1A.2B.3A.4C.5A.6D.7B).(1A.2B,3A.4C. 
30 5A,6D,7C),(1 A.2B,3A,4C.5B.6A.7A),(1 A,2B.3A.4 C,5B,6A.7B),(1 A,2B.3A.4C,5B,6A,7C).(1 A,2B,3A,4C.5B,6B,7A). 

{1A,2B.3A,4C.5B.6B.7B). (1 A.2B.3A.4C.5B.6B.7C),(1A,2B.3A,4C,5B.6C.7A).(1 A,2B.3A.4C.5B.6C.7B).(1A,2B.3A,4 

C,5B,6C,7C).(1A,2B,3A,4C,5B,6D,7A),(1A.2B.3A.4C.5B.6D.7B).(1A,2B.3A.4C.5B.6D,7C). (1 A.2B,3A,4D,5A,6A.7 A). 

(1 A.2B.3A.4D.5A.6A.7B),(1 A.2B,3A.4D.5A.6 A.7C),(1 A.2B.3A.4 D,5A,6B7A).(1 A,2B.3A.4D.5A.6B.7B),(1 A^B,3A. 

4D,5A.6B.7C),(1 A,2B,3A.4D.5A,6C.7A), (1 A.2B,3A,4D.5A,6C7B),{1 A,2B,3A.4D,5A,6C,7C),(1 A.2B,3A,4D,5A,6D, 
35 7A),(1A.2B.3A,4 D,5A,6D.7B).(1A.2B,3A,4D.5A.6D,7C),(1 A,2B.3A.4D.5B.6A.7A).(1 A.2B.3A,4D.5B,6A,7B). {1A.2B. 

3A,4D,5B.6A7C).(1 A.2B.3A,4D,5B,6B,7A).(1 A.2B,3A,4D.5B.6B.7B).(1 A.2B.3A,4 D,5B,6B,7C).(1 A,2B.3A.4D.5B, 

6C.7A).{1A,2B.3A.4D.5B.6C.7B).{1A,2B.3A.4D.5B.6C.7C). (1 A.2B,3A.4D.5B.6D.7A),(1A^B,3A.4D,5B.6D.7B).(1 A, 

2B,3A,4D,5B.6D.7C).{1 A.2B^A,4 E,5A,6A.7A),(1 A^B,3A.4E,5A,6A,7B),(1 A,2B.3A,4E.5A.6A,7C),(1 A^B,3A,4E,5A. 

6B,7A). (1 A,2B.3A.4E,5A.6B.7B),{1 A.2B.3A.4E,5A,6B,7C).(1 A,2B.3A,4E.5A.6C.7A).(1 A,2B.3A,4 E,5A.6C.7B).(1 A, 
40 2B.3A.4E.5A.6C,7C).(1A.2B,3A.4E,5A,6D.7A),{1A.2B.3A.4E.5A,6D,7B), (1 A.2B.3A.4E,5A.6D.7C),(1A,2B,3A,4E.5B, 

6A,7A),(1A,2B.3A,4E.5B,6A,7B).(1A.2B.3A.4 E.5B.6A.7C).(1A,2B,3A,4E,5B,6B,7A),(1 A.2B,3A.4E,5B.6B,7B).(1 A, 

2B.3A,4E,5B.6B,7C), (1 A,2B,3A.4E.5B.6C.7A),(1A,2B.3A,4E,5B.6C,7B),(1 A^B.3A,4E,5B.6C.7C).(1 A,2B,3A,4 E. 

5B.6D.7A).(1A^B,3A,4E,5B,6D.7B),(1A,2B,3A.4E,5B,6D,7C),(1A.2B,3B,4A,5A.6A.7A). (1 A,2B.3B,4A.5A,6A.7B). 

(1 A.2B.3B.4A,5A.6A,7C).(1 A^B,3B.4A,5A,6B,7A),(1 A^ B.3B.4 A.5A,6B.7B),(1 A^B,3B.4 A.5A.6B.7C),(1 A^B,3B. 
45 4A,5A.6C,7A).(1 A,2B.3B.4A,5A,6C,7B). (1 A.2B,3B.4A,5A.6C.7C).(1 A.2B.3B.4A.5A.6D.7A).(1 A,2B.3B.4A,5A.6D, 

7B),(1A,2B.3B,4 A,5A.6D,7C),(1 A,2B,3B,4A,5B,6A.7A),(1 A,2B,3B,4A,5B,6A,7B),(1 A,2B,3B,4A,5B.6A.7C), (1A,2B. 

3B,4A.5B,6B,7A).(1 A.2B.3B,4A.5B.6B.7B).(1 A,2B,3B.4A.5B.6B.7C).(1 A.2B.3B.4 A.5B.6C.7A),{1 A.2B.3B,4A,5B.6C. 

7B).(1 A.2B,3B,4A.5B.6C.7C),(1 A.2B.3B.4A,5B.6D.7A), (1 A.2B.3B.4A,5B,6DJB),(1 A^B,3B.4A.5B.6D.7C).(1 A,2B. 

3B.4B,5A.6A.7A).(1 A^B,3B.4 B.5A,6A.7B),(1 A.2B.3B,4B.5A,6A,7C),(1 A.2B.3B,4B^A,6B.7A),(1 A,2B.3B,4B.5A.6B. 
SO 7B), (1A,2B.3B,4B.5A,6B.7C),(1A,2B,3B.4B.5A.6C,7A).(1A,2B.3B,4B,5A.6CJB).(1A^B.3B,4 B,5A,6C,7C),(1A.2B, 

3B,4B.5A.6D,7A),(1A.2B.3B,4B,5A,6D.7B).(1A,2B.3B.4B.5A.6D.7C). (1 A,2B,3B,4B,5B.6A.7A),{1 A.2B.3B.4B,5B.6A. 

7B).(1A.2B.3B.4B.5B,6A.7C).(1A,2B,3B,4 B.5B.6B,7A).(1 A,2B.3B,4B,5B.6B.7B),(1 A.2B,3B,4B.5B,6B,7C),(1 A^B. 

3B.4B,5B.6C.7A). (1A,2B,3B.4B,5B.6C.7B).(1A,2B.3B.4B.5B,6CJC).(1 A^B.3B.4B,5B.6D.7A).(1 A^B.3B.4 B.5B. 

6D.7B).(1A.2B,3B.4B.5B,6D.7C),(1A^B.3B.4C.5A.6A,7A).(1A,2B.3B,4C.5A.6A.7B). (1A,2B.3B,4C.5A.6A,7C).(1A, 
55 2B.3B,4C.5A,6B7A),(1A,2B.3B,4C,5A,6B7B),{1A,2B.3B,4C.5A.6B7C),(1A.2B,3B.4C.5A.6CJA),{1A,2B,3B.4C,^^ 

6C,7B).(1A,2B.3B.4C,5A.6C.7C), (1 A.2B.3B,4C.5A,6D,7A),(1 A,2B,3B,4C.5A.6D,7B).(1 A,2B,3B.4C.5A,6D.7C).{1 A, 

2B,3B.4 C.5B.6A,7A),(1A.2B.3B.4C.5B.6A,7B).(1A.2B,3B,4C,5B.6A.7C).(1A.2B.3B.4C,5B.6B,7A). (1 A.2B,3B,4C. 

5B,6B.7B),(1 A.2B,3B,4C,5B,6B.7C),(1 A,2B,3B,4C,5B,6C.7A),(1 A.2B.3B,4 C,5B,6C.7B),(1 A.2B.3B,4C.5B,6C,7C). 
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(1A.2B,3B.4C.5B.6D,7A),(1A.2B,3B.4C,5B.6D,7B). (1A^B.3B,4C,5B.6D.7C).(1A.2B.3B.4D.5A,6A,7A).(1A^^B 
4D.5A.6A.7B).(1A^B,3B.4 D.5A.6A,7C).(1A.2B^B,4D^.6B,7A).{1A^B,3B.4D.5A.68.7B).(1A^B.3B,4D.5A.6B 
7C). (1 A^B^B.4D^.6C.7A).(1 A.2B,3B.4D.5A.6C.7B),(1 A.2B.3B.4D.5A.6C.7C).(1 A.2B.3B.4 D.5A.6D,7A).(1 A,2B 
3B,4D,5A.6D,7B).(1A,2B.3B.4D,5A.6D.7C).{1A,2B.3B.4D.5B,6A,7A). (1A.2B.3B,4D.5B,6A.7B),(1A.2B.3B 4D 5B 

5 6A,7C).(1 A.2B.3B.4D.5B.6B,7A).(1 A.2B,3B,4 D.5B.6B.7B).(1 A.2B.3B.4D,5B,6B,7C).{1 A^B,3B.4D.5B.6C.7A) (1 A^ 
2B.3B.4D.5B.6C.7B), (1A^B.3B.4D.5B.6C.7C).(1A.2B.3B.4D.5B.6D.7A).(1A.2B.3B.4D.SB.6D.7B).(1A.2B.3B.4 D 
5B.6D.7C).(1A^B.3B.4E^6A.7A),(1A^B.3B.4E,5A.6A.7B).{1A^B,3B,4E.5A,e^7C). (1A^B.3B.4E,5A.6B.7A). 
{1A.2B.3B,4E.5A,6B.7B).(1A^B.3B.4E^.6B,7C).(1 A^B.3B,4 E.5A,6C.7A).(1A.2B,3B.4E,5A,6C.7B) (1A 2B 3B 
4E.5A.6C.7C),{1A,2B.3B,4E.5A,6D.7A), (1A^B,3B.4E.5A,6D.7B).(1A^B.3B.4E.5A,6D.7C),(1A^B,3B.4e'5b'6a' 

10 7A),(1A.2B.3B,4 E.5B.6A.7B).(1A.2B.3B,4E,5B.6A.7C).(1A.2B.3B.4E,5B.6B,7A).(1A^B.3B.4E^B.6B.7B) (1a!2b' 
3B.4E.5B.6B,7C).(1A,2B.3B.4E.5B.6C.7A).(1A^B,3B,4E.5B.6C.7B).{1A;2B.3B.4E.5B.6C.7C).(1A;2B.3B.4E.5B6d' 
7A).(1A,2B.3B.4E.5B.6D.7B).{1A.2B.3B.4E.5B.60.7C). (1A.2B.3C.4A.5A,6A.7A),(1A.2B.3C.4A.5A.6A,7B).(1A.2b' 
3C.4A,5A,6A.7C).(1A^B.3C.4 A^A,6B.7A),(1A^B.3C.4A,5A.6B.7B).(1A,2B.3C.4A,5A.6B.7C).(1 A^B.3C 4A 5A. 
6C.7A). (1A,2B.3C.4A,5A.6C,7B).(1 A,2B.3C,4A.5A,6C.7C).(1A^B,3C.4A.5A.6D.7A).(1A^B,3C,4 A.5A 6D 7B) {1A. 

IS 2B,3C,4A.5A.6D.7C).(1 A.2B.3C,4A,5B.6A.7A).(1 A^B.3C.4A,5B.6A.7B). (1 A.2B.3C.4A,5B.6A.7C),(1 A^B 3C 4A 
5B.6B.7A).(1A.2B.3C.4A.5B,6B.7B),{1A.2B,3C.4 A,5B.6B.7C).(1A^B^.4A3B.6C.7A).(1A^B,3C,4A,5B.6C.7B)' 
(1 A.2B,3C.4A,5B.6C.7C). (1A.2B.3C,4A,5B.6D.7A).(1 A^B,3C.4A.5B.6D.7B).(1A;>B^.4A.5B.6D,7C).(1 A^B 3C 4 
B^ A.6A.7A).(1 A,2B.3C.4B.5A,6A.7B),(1 A.2B.3C,4B.5A.6A.7C),(1 A^B.3C.4B.SA,6B.7A). (1 A,2B.3C,4B 5A 6B 7B) 
(1 A.2B.3C,4B.5A.6B.7C).(1 A,2B.3C,4B.5A.6C.7A).(1 A^B.3C,4 B,5A.6C,7B),(1 A.2B.3C.4B.5A,6C.7C).(1 A.2B 3c' 

20 4B.5A.6D.7A),(1A.2B.3C.4B.5A.6D.7B), (1 A.2B,3C.4B,5A.6D.7C),(1 A.2B.3C.4B.5B.6A.7A),(1A.2B.3C.4B SBBA 
7B).(1A.2B.3C,4 B.5B.6A.7C).(1A.2B.3C.4B.5B,6B.7A).(1A.2B,3C,4B.5B.6B.7B),(1A^B.3C.4B.5B.6B.7C), (1a!2b' 
3C.4B,5B.6C.7A),(1A.2B.3C,4B.5B.6C.7B).(1A^B.3C.4B,5B,6C.7C).{1A.2B.3C.4 B,5B.6D.7A).(1A,2B.3C.4B 5b' 
6D.7B).(1A.2B.3C,4B.5B.6D.7C),(1A^B.3C.4C.5A.6A.7A), (1A^B.3C.4C.5A.6A.7B).{1A,2B,3C.4C.5A.6A,7C).(1a' 
2B.3C.4C.5A,6B,7A),(1A^B,3C.4 C.5A,6B.7B),(1A.2B,3C.4C.5A.6B.7C),(1A,2B.3C,4C.5A.6C,7A).(1A.2B3C4C 

25 5A.6C.7B). (1A.2B.3C.4C.5A.6C.7C).(1 A,2B.3C.4C,5A.6D.7A).(1A,2B.3C.4C.5A.6D.7B).(1A.2B.3C.4 C.5A 6D 7C)' 
(1A.2B,3C.4C.5B,6A,7A).(1A,2B.3C.4C.5B.6A.7B),(1A,2B.3C.4C.5B.6A.7C). (1A,2B,3C.4C.5B.6B.7A).(1A.2B 3c' 
4C.5B.6B,7B),(1 A.2B.3C.4C,5B,6B.7C).(1 A,2B.3C.4 C.5B,6C.7A).(1 A^B^C.4C.5B.6C.7B).(1A.2B.3C.4C 5B 6C 
7C).(1A.2B.3C.4C,5B.6D.7A). (1A.2B.3C.4C.5B.6D.7B).(1A.2B.3C,4C.5B.6D.7C).(1A.2B.3C.4D.5A.6A.7A) (1A2b' 
3C.4 D.5A.6A.7B).(1 A,2B,3C.4D.5A.6A.7C).(1 A.2B.3C,4D.5A.6B.7A).(1 A,2B,3C.4D.5A.6B.7B). (1 A.2B.3C 4d'5a' 

30 6B,7C).(1A.2B,3C.4D,5A,6C,7A).(1 A.2B.3C,4D,5A,6C.7B),(1 A,2B,X,4 D,5A.6C.7C),(1A.2B.3C,4D,5A,6D 7A) (1 a' 
2B,3C.4D.5A.6D.7B).(1A.2B.3C.4D,5A.6D.7C). (1A.2B.3C.4D.5B.6A.7A).(1A.2B,3C.4D.5B.6A.7B).(1A.2B.3C 4d' 
5B,6A.7C).(1A.2B.3C.4 D,5B,6B.7A).(1A.2B.3C.4D.5B,6B.7B).(1A.2B.3C.4D.5B.6B.7C).(1A.2B,3C.4D.5B.6C 7A)' 
(1A.2B.3C.4D.5B.6C.7B).{1A.2B.3C,4D.5B.6C.7C).(1A.2B.3C.4D.5B,6D.7A).(1A,2B,3C,4 D,5B.6D.7B).(1 A,2B 3C 
4D.5B.6D.7C).{1A.2B,3C.4E.5A.6A.7A).(1A,2B.3C.4E.5A,6A.7B), (1A.2B.3C.4E.5A,6A.7C).(1A,2B.3C.4E Sa'bb' 

35 7A).(1A.2B.3C.4E,5A,6B.7B).(1A.2B.3C.4 E,5A.6B.7C).(1A.2B,3C.4E.5A.6C,7A).(1A.2B.3C.4E.5A.6C.7B) (1a!2b' 
3C,4E,5A.6C.7C). (1A,2B,3C,4E.5A.6D,7A),(1A,2B.3C,4E,5A.6D,7B).(1A.2B,3C,4E.5A.6D,7C).{1A.2B3C4 E5b' 
6A.7A),(1A.2B.3C.4E.5B.6A.7B).(1A,2B.3C.4E.5B.6A.7C),(1A,2B.3C.4E.5B.6B.7A). (1A.2B.3C.4E.5B.6B.7B) (1a' 
2B.3C.4E,5B.6B.7C).(1 A.2B.3C.4E.5B.6C.7A),(1A.2B.3C.4 E.5B.6C.7B).(1A.2B.3C.4E.5B.6C.7C).(1A.2B 3C 4e' 
5B.6D.7A).(1A.2B.3C.4E.5B.6D,7B). (1A,2B,3C.4E,5B.6D.7C).(1 A.2B.3D,4A.5A.6A.7A),(1A.2B.3D.4A 5A 6A 7B)* 

40 (1A.2B.3D,4 A,5A,6A,7C).(1A.2B,3D.4A,5A,6B,7A),(1A,2B,3D,4A.5A.6B,7B),(1 A.2B,3D,4A,5A.6B.7G) (1 A 2B 3d' 
4A,5A,6C.7A).(1 A,2B.3D,4A,5A.6C,7B).(1 A,2B,3D.4A.5A.6C.7C),(1 A,2B,3D,4 A,5A,6D,7A).(1 A.2B.3D.4a'5a'6d' 
7B).(1A,2B,3D.4A.5A,6D,7G),(1A,2B.3D,4A.5B,6A.7A). (1A.2B,3D.4A.5B.6A.7B).(1A^B,3D.4A.5B.6A.7C) 1a'2b' 
3D,4A,5B,6B,7A).(1A,2B,3D.4 A.5B,6B.7B),{1A.2B.3D.4A.5B.6B.7C).(1A.2B.3D.4A.5B.6C.7A).(1A.2B,3D4ASb' 
6C.7B). (1A,2B.3D.4A.5B.6C.7C).(1A.2B.3D,4A.5B.6D.7A).(1A.2B.3D.4A.5B.6D.7B).(1A.2B,3D.4 A.5B.6D.7C) (1a' 

^ 2B.3D.4B.5A.6A.7A),(1 A.2B.3D.4B.5A,6A.7B),(1 A.2B.3D.4B.5A,6A.7C). (1 A,2B.3D.4B,5A,6B,7A).(1 A.2B 3D 4B 5a' 
6B.7B),(1A.2B,3D,4B.5A.6B.7C).(1A.2B.3D.4 B.5A,6C,7A).(1 A.2B.3D,4B.5A.6C.7B).(1A,2B,3D,4B,5A 6C 7C) (lA* 
2B,3D.4B.5A.6D.7A). (1 A.2B,3D.4B.5A.6D,7B),(1 A.2B.3D.4B,5A,6D.7C).{1 A,2B.3D.4B.5B.6A.7A).(1A^B 3D 4 b' 
5B,6A,7B).(1 A,2B,3D.4B.5B,6A,7C).(1 A.2B.3D,4B.5B.6B.7A).(1 A.2B,3D.4B.5B.6B.7B). (1 A,2B.3D.4B 58 68 7C)' 
(1A.2B.3D.4B.5B.6C.7A).(1A.2B.3D.4B.5B.6C.7B).(1A.2B.3D.4 B.5B.6G.7C).(1A.2B,3D.4B,5B,6D,7A) (1 A 2B 3d' 

SO 4B.5B.6D.7B).(1A.2B.3D.4B.5B,6D,7C). (1A.2B.3D.4C.5A.6A.7A).(1A.2B.3D.4C.5A,6A,7B).(1A.2B.3D.4c!5a'6a' 
7C).(1 A.2B.3D.4 C.5A.6B,7A),(1 A.2B.3D.4C.5A.6B,7B).(1 A.2B.3D.4C.5A.6B.7C).(1 A.2B.3D,4C.5A.6C.7A). (1 a'2b' 
3D,4C,5A.6C,7B).(1A,2B.3D,4C,5A,6C,7C),(1A.2B.3D.4C.5A.6D,7A),(1A,2B,3D,4 C.5A.6D.7B).(1A.2B3D4c'5a' 
6D.7C),(1 A.2B.3D.4C.5B.6A.7A).{1A.2B.3D.4C.5B,6A,7B). (1A.2B.3D.4C.5B.6A.7C).(1A.2B.3D.4C,S8 68 7A) (lA* 
2B.3D.4C.5B.6B.7B).(1A.2B.3D.4 C.5B.68.7C).(1A.2B.30.4C,5B.6C.7A).(1A.2B.3D.4C.5B,6C.7B).(1A.2B 3D 4c' 

55 5B,6C.7C). (1 A.2B.3D.4C.5B.6D.7A),(1 A,2B,3D,4C.5B,6D,7B),(1 A,2B,3D.4C.5B.6D.7C).(1 A,2B.3D.4 D 5A 6A 7A)* 
(1A,2B.3D.4D.5A.6A,7B).(1A,2B,3D,4D.5A,6A.7C).(1 A,2B.3D,4D,5A.6B,7A), (1 A,2B.3D.4D,5A.6B 7B)'(1A 2B 3d' 
4D.5A.6B,7C).(1 A.2B,3D,4D,5A,6C,7A),(1 A.2B.3D.4 D.5A.6C.7B).{1 A,2B.3D,4D.5A.6C,7C),(1A.2B.3D 4o'5a'6d' 
7A).(1A.2B.3D.4D,5A.6D.7B). (1A.2B.3D.4D.5A.6D.7C).(1A.2B.3D.4D.5B.6A.7A).(1A.28.3D.4D.58.6A7B) (1a'2b" 
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3D.4 D.5B.6A,7C).(1A^B.3D.4D,5B,6B,7A),(1A^B.3D,4D,5B.6B,7B).(1A;2B.3D.4D.5B.6B,7C), (1A^B.3D,4D,5B. 
6C,7A).(1 A^B,3D,4D,5B,6C.7B).(1 A^B.3D.4D.5B,6C,7C).(1 A,2B,3D.4 D.5B,6D,7A).(1 A,2B,3D.4D,5B.6D,7B).(1 A, 
2B.3D.4D,5B.6D.7C).(1A^B,3D,4E.5A.6A,7A), (1A,2B,3D.4E.5A.6A.7B).(1A^B.3D.4E.5A.6A,7C).(1A.2B.3D.4E. 
5A.6B,7A).(1A^B.3D.4 E.5A.6B.7B).{1A,2B.3D,4E.5A,6B,7C),(1A.2B.3D.4E.5A,6C,7A).(1A,2B.3D.4E.5A.6C.7B). 
5 (1A,2B,3D,4E,5A,6C,7C).(1A,2B.3D,4E.5A,6D.7A),(1A^B.3D,4E.5A.6D.7B).(1A,2B.3D,4 E,5A.6D,7C).(1A,2B,3D. 
4E.5B.6A.7A).{1A,2B.3D.4E.5B.6A.7B).(1A.2B.3D,4E.5B.6A.7C). (1A.2B.3D,4E.5B,6B.7A),(1A^B,3D.4E.5B.6B, 
7B),(1 A.2B.3D.4E,5B.6B.7C),{1 A,2B.3D,4 E,5B.6C,7A),(1 A^B.3D,4E.5B,6C,7B),(1 A.2B.3D,4E.5B,6C.7C),(1 A^B. 
3D,4E.5B.6D.7A). (1A.2B,3D.4E,5B,6D.7B).{1A^B.3D,4E.5B.6D,7C).(1A,2B.3E.4A,5A,eA.7A).(1 A.2B,3E.4 A,5A, 
6A.7B).(1A^B.3E.4A.5A.6A.7C).(1A,2B.3E.4A.5A.6B.7A),(1A.2B.3E.4A.5A.6B.7B). (1A^B,3E.4A.5A,6B.7C).(1A. 

10 2B.3EM,5A.6C7A),(1A.2B.3E.4A.5A.6CJB).(1A^B.3E.4A,5A,6CJC).(1A^B.3E,4A,5A.6DJA)X1A^B.3E,4A.^^ 
6D.7B).{1 A,2B.3E,4A.5A,6D,7C), (1 A,2B.3E,4A,5B,6A,7A),(1 A^B,3E.4A,5B.6A,7B).(1 A.2B.3E,4A,5B,6A.7C).(1 A. 
2B,3E,4A,5B.6B.7A),(1A;2B.3E,4A.5B.6B.7B),{1A.2B;3E.4A.5B,6B.7C),(1A^B.3E.4A^B,6C,7A), (1A^B,3E,4A,5B. 
6C.7B).(1 A,2B,3E,4A.5B.6C.7C).(1 A^B,3E.4A.5B,6D,7A),(1 A,2B.3E.4 A.5B,6D,7B).(1 A^B.3E,4A.5B.6D,7C).(1 A, 
2B.3E.4B,5A,6A.7A),(1 A,2B,3E.4B,5A.6A.7B). (1 A.2B,3E.4B,5A.6A,7C),(1 A.2B.3E,4B.5A.6B.7A).(1 A,2B,3E.4B.5A. 

15 6B.7B).(1A.2B.3E.4 B,5A,6B.7C).(1 A,2B,3E,4B.5A,6C,7A),(1A,2B.3E.4B.5A.6C,7B).(1A^B,3E.4B.5A.6C.7C). (1A, 
2B.3E.4B.5A.6D.7A).(1A,2B.3E.4B.5A.6DJB),(1A.2B.3E,4B.5A.6D.7C).(1A.2B.3E.4 B.5B,6A.7A),(1A.2B,3E.4B.5B, 
6A,7B),(1 A,2B.3E,4B.5B,6A,7C),(1 A.2B.3E.4B,5B.6B,7A), (1 A.2B.3E,4B,5B.6B,7B).(1 A^B.3E,4B.5B,6B.7C),(1 A, 
2B.3E.4B,5B.6C,7A).(1A,2B.3E.4 B,5B.6C.7B).(1A^B.3E.4B,5B.6C7C).(1^2B,3E,4B,5B.6D.7A).(1A.2B,3E,4B,5B, 
6D.7B). (1A.2B.3E.4B.5B.6D.7C),(1A.2B.3E.4C.5A,6A,7A).{1A,2B.3E.4C.5A,6A.7B).(1A^B,3E.4 C.5A.6A7C).{1A, 

20 2B,3E,4CM.6BJA),(1A.2B.3E.4CM,6BJB),(1A^B.3E.4CM.6B7C),(1A.2B.3E.4C.5A.6C7A).(1A,2B,3E,4C.^ 
6C.7B).(1A,2B.3E.4C.5A.6C.7C).(1A.2B.3E.4 C.5A.6D.7A).(1 A.2B.3E,4C,5A.6D.7B).(1 A.2B,3E.4C.5A.6D.7C).{1A. 
2B.3E.4C,5B.6A.7A), (1 A,2B.3E.4C.5B.6A.7B),(1A,2B,3E,4C,5B.6A.7C).(1A.2B.3E.4C.5B.6B.7A),{1A.2B.3E,4 C. 
5B,6B.7B).(1 A.2B,3E.4C.5B,6B.7C),{1 A^B.3E.4C.5B.6C.7A).(1 A,2B.3E.4C.5B.6C.7B). (1 A,2B.3E,4C,5B.6C,7C). 
(1A.2B,3E.4C.5B,6D.7A).(1A.2B.3E,4C.5B.6D.7B),(1A.2B,3E,4 C,5B.6D.7C),(1A.2B,3E,4D,5A,6A,7A),(1 A,2B.3E. 

25 4D.5A.6A.7B).(1 A.2B.3E.4D.5A.6A,7C). (1 A.2B.3E,4D.5A.6B.7A).(1 A,2B.3E,4D.5A.6B.7B).{1 A.2B.3E.4D.5A.6B. 
7C).(1A.2B.3E,4 D.5A,6C.7A).(1 A,2B.3E,4D.5A,6C.7B),(1 A,2B,3E.4D,5A,6C,7C),(1A.2B.3E,4D.5A.6D.7A), (1A,2B, 
3E.4D.5A,6D.7B),(1A,2B.3E.4D,5A,6D,7C),(1A,2B,3E,4D,5B,6A.7A),(1A.2B,3E.4 D,5B.6A,78).(1 A^B,3E,4D,5B, 
6A.7C).(1A.2B.3E,4D,5B,6B.7A).(1A,2B.3E.4D.5B.6B,7B). (1A,2B,3E.4D.5B.6B.7C),(1A.2B.3E,4D.5B.6C,7A).(1A, 
2B,3E.4D.5B.6C.7B).(1A.2B.3E,4 D.5B,6C,7C),(1A,2B,3E.4D.5B,6D,7A).{1A.2B.3E.4D.5B,6D,7B).(1A^B.3E.4D. 

30 5B,6D7C), {1A,2B,3E.4E.5A.6A,7A),(1A.2B,3E,4E,5A,6A,7B),(1A,2B,3E,4E,5A,6A.7C),{1A,2B.3E.4 E,5A,6B,7A). 
{1A.2B,3E.4E,5A,6B.7B).(1A,2B,3E.4E,5A.6B.7C).(1A.2B,3E.4E.5A,6C,7A). (1 A.2B.3E.4E.5A.6C.7B).(1 A.2B,3E. 
4E,5A.6C,7C),(1 A.2B.3E.4E.5A.6D.7A).(1 A.2B.3E,4 E.5A.6D.7B).(1 A^B.3E,4E,5A,6D,7C).(1 A^B^E.4E,5B,6A, 
7A),(1A.2B.3E,4E,5B,6A,7B). (1A.2B.3E.4E,5B,6A.7C).(1A.2B,3E.4E.5B,6B.7A),(1A,2B,3E.4E.5B,6B.7B).(1A^B. 
3E.4 E.5B,6B.7C),(1A.2B.3E.4E,5B.6C.7A),(1A.2B.3E.4E,5B,6C,7B).(1A,2B,3E,4E,5B.6C,7C), (1A,2B,3E,4E.5B, 

35 6D.7A).(1 A.2B,3E.4E.5B.6D.7B).(1 A.2B.3E.4E,5B.6D.7C).(1 A,2C.3A,4 A,5A.6A,7A).(1 A^C.3A.4A.5A,6A.7B).(1 A. 
2C,3A,4A.5A.6A,7C),(1A,2C.3A,4A,5A,6B,7A). (1 A,2C,3A.4A,5A,6B.7B),(1A,2C.3A,4A,5A.6B.7C).(1A,2C,3A,4A,5A. 
6C.7A).(1A.2C,3A.4 AM,6C.7B),(1 A,2C.3A.4A.5A.6C.7C).(1 A.2C,3A.4A.5A.6D.7A).(1 A.2C.3A,4A,5A.6D.7B), (1A. 
2C,3A,4A,5A,6D,7C).(1A.2C.3A,4A,5B.6A,7A).(1A,2C,3A,4A,5B,6A,7B).(1A^C,3A,4 A,5BM.7C),(1A.2C.3A,4A. 
5B,6B.7A).(1A,2C.3A.4A,5B,6B,7B).(1A,2C,3A.4A.5B,6B.7C). (1A.2C,3A.4A,5B,6C.7A).(1A.2C,3A,4A,5B.6C,7B). 

40 (1A,2C.3A,4A,5B,6C.7C),(1A.2C,3A,4 A,5B,6D,7A).(1A.2C.3A,4A,5B,6D.7B),(1 A,2C,3A,4A.5B.6D,7C),(1 A,2C.3A. 
4B,5A.6A,7A). (1 A.2C,3A.4B,5A,6A.7B),(1 A.2C.3A.4B,5A,6A,7C),(1A.2C.3A.4B,5A.6B.7A).(1 A,2C.3A.4 B.5A.6B. 
7B).(1A.2C,3A,4B,5A.6B.7C).(1A.2C.3A,4B,5A,6C.7A),(1A,2C,3A.4B,5A,6C.7B), (1 A,2C,3A,4B,5A,6C,7C).(1 A,2C, 
3A,4B,5A,6D,7A),(1 A,2C,3A,4B,5A,6D.7B).(1 A,2C,3A,4 B,5A.6D,7C).(1 A^,3A,4B,5B.6A.7A).(1 A^C.3A,4B.5B. 
6A.7B).(1A.2C.3A,4B,5B.6A.7C). (1 A.2C.3A.4B.5B.6B.7A).(1A.2C.3A,4B,5B,6B,7B).(1A^C.3A,4B,5B,6B,7C),{1A. 

45 2C.3A.4 B.5B.6C,7A).(1A^,3A.4B.5B.6C.7B).(1A^C.3A.4B.5B.6C.7C),(1A^C.3A.4B,5B.6D.7A), (1 A.2C.3A.4B. 
5B,6D,7B),{1A,2C.3A.4B,5B.6D,7C).(1A,2C.3A,4C,5A,6A.7A),(1A.2C,3A,4 C.5A.6A,7B).{1 A.2C,3A.4C.5A.6A7C), 
(1A,2C.3A.4C.5A,6B.7A).(1A,2C,3A,4C.5A.6B.7B). (1 A.2C.3A,4C.5A,6B.7C).(1A^,3A,4C.5A,6C,7A).(1A,2C,3A, 
4C,5A,6C.7B).(1A.2C,3A,4 C.5A,6C.7C),(1A^C,3A.4C,5A.6D.7A).{1 A^.3A,4C.5A.6D,7B),(1A,2C,3A,4C.5A.6D. 
7C). (1A,2C,3A.4C,5B,6A.7A),(1A^,3A,4C.5B.6A,7B),{1A^.3A.4C.5B,6A.7C),(1A^,3A.4 C.5B,6B.7A).{1A^, 

SO 3A.4C.5B,6B,7B).(1A.2C.3A.4C.5B.6B.7C),(1A,2C.3A.4C,5B,6C.7A). (1A,2C.3A.4C.5B.6C,7B).{1A.2C.3A,4C.5B, 
6C,7C).(1 A.2C,3A.4C.5B,6D,7A).(1 A,2C.3A,4 C.5B.6D.7B).(1 A,2C.3A,4C.5B.6D.7C),(1 A,2C.3A.4D.5A,6A.7A).(1 A, 
2C,3A,4D.5A,6A.7B), (1 A.2C.3A,4D.5A.6A,7C).(1 A,2C,3A.4D,5A.6B.7A).(1A^C,3A,4D.5A,6B,7B).(1A,2C,3A,4 D, 
5A.6B,7C).(1 A,2C.3A.4D.5A.6C JA),(1 A^,3A,4D,5A,6C.7B).(1 A^C,3A,4D,5A.6C.7C). (1 A,2C.3A,4D,5A,6D.7A). 
(1A.2C,3A,4D.5A.6D.7B).(1A^C.3A.4D.5A,6D,7C),{1A,2C.3A.4 D.5B.6^7A).(1A^C.3A,4D.5B.6A.7B).(1A.2C.3A. 

55 4D.5B.6A.7C),(1A,2C.3A.4D,5B,6B7A). (1 A,2C,3A.4D.5B.6B.7B),(1 A.2C.3A,4D,5B,6B.7C),(1A.2C.3A,4D.5B.6C, 
7A).(1A,2C.3A,4 D.5B,6C,7B),(1 A.2C,3A,4D,5B,6C.7C).(1 A,2C,3A,4D,5B,6D.7A),(1A.2C,3A,4D.5B.6D.7B), (1A.2C. 
3A,4D.5B,6D.7C),(1A.2C,3A,4E.5A,6A.7A).(1A.2C.3A,4E,5A,6A,7B).(1A^C.3A.4 E.5A,6A.7C),(1 A,2C.3A,4E.5A. 
6B.7A).(1A,2C.3A.4E,5A,6B,7B).(1A,2C.3A.4E.5A.6B,7C). (1A.2C.3A.4E.5A,6C.7A),(1A^C.3A.4E,5A,6C,7B),(1A, 
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2C,3A.4E.5A.6C,7C).(1A^,3A.4 E,5A.6D.7A).(1A.2C.3A,4E.5A.6D,7B).(1A^C^4E.5A.6D.7C),(1A^^.4E, 
5B.6A,7A), (1 A^.3A.4E,5B.6A.7B).(1 A.2C,3A.4E.5B.6A.7C).(1 A.2C,3A.4E.5B.6B.7A).(1 A^^,4 E.5B.6B.7B) 
{1A.2C.3A.4E.5B.6B.7C).(1A.2C.3A.4E.58,6C.7A).(1A^.3A.4E.5B.6C.7B), (1A.2C.3A.4E.5B.6C.7C).(1A^.3A, 
4E.5B.6D.7A),(1A^.3A.4E.5B,6D,7B),{1A^.3A.4 E.5B.6D,7C).(1A^C.3B.4A,5A,6A.7A).(1A^C.3B.4A,5A 6A. 
7B).(1A,2C.3B,4A,5A.6A.7C). (1A,2C.3B,4A.5A.6B.7A).(1A.2C.3B.4A.5A.6B.7B),(1A,2C.3B,4A,5A,6B.7C).(1A^ 
3B,4 A.5A.6C.7A).(1A2C.3B.4A.5A.6C,7B).(1A^.3B.4A5A6C.7C).(1A2C.3B.4A.5A.60.7A), (1A^.3B,4^5A. 
6D.7B).(1A.2C.3B.4A.5A.6D.7C).(1A^.3B.4A.5B,6A.7A),(1A^,3B.4 A.5B.6A.7B).(1A^.3B.4A.5B.6A.7C).(1A 
2C.3B.4A^B.6B.7A).(1A^.3B.4A.5B.6B.7B),(1A^.3B.4A5B.6B,7C).(1A,2C.3B,4A.5B,6C,7A).(1A^.3B,4A,5B, 
6C.7B).{1 A^.3B.4 A5B.6C,7C).(1 A.2C.3B.4A,5B.6D.7A).(1 A^.3B,4A5B.6D.7B).(1 A;2C.3B.4A5B.6D.7C). (1 A 

2C.3B.4B,5A.6A.7A).(1A^,3B,4B,5A.6A,7B).(1A^.3B,4B.5A.6A.7C).(1A^C.3B.4B,5A,6B.7A).(1A2C3B 4B.5A 
6B.7B),(1A,2C,3B,4B,5A,6B.7C).(1A2C,3B.4B.5A.6C.7A), {1A;2C,3B.48.5A.6C.7B).(1A^^B.4B.5A6C.7C),(1A 
2C.3B.4B.5A.6D.7A),(1A^.3B.4 B.5A.6D,7B).(1A^C.3B.4B.5A.6D.7C),(1A^.3B.4B.5B.6A.7A).(1A^.3B,4B. 
5B.eA.7B), (1A.2C.3B,4B,5B,6A,7C),(1A.2C.3B,4B.5B.6B.7A).(1A2C.3B,4B.5B.6B.7B).(1 A2C.3B.4 B.5B 6B 7C) 
(1 A.2C.3B.4B,5B.6C.7A).(1 A2C.3B,4B.5B,6C.7B),(1 A.2C.3B.4B.5B.6C.7C). (1 A2C,3B,4B.5B.6D.7A) (1 A 2C 3B 
4B.5B,6D.7B).{1A.2C.3B,4B.5B,6D.7C),(1A.2C.3B.4 C.5A,6A7A).(1A.2C.3B.4C.5A.6A,7B).(1A2C,3B.4c'5a'6a' 
7C).(1A.2C.3B,4C.5A.6B.7A). (1 A2C.3B.4C.5A.6B.7B).(1A.2C.3B.4C.5A.6B.7C).(1A.2C.3B.4C5A.6C.7A) (1A 2c" 
3B.4 C.5A,6C,7B),(1 A,2C,3B,4CM.6C.7C).(1A.2C.3B.4C,5A.6D.7A).(1A.2C,3B.4C.5A.6D.7B). (1A.2C.3B 4C 5A.' 
6D.7C).{1 A.2C.3B.4C.SB.6A.7A).(1 A.2C,3B,4C.5B.6A.7B).(1 A,2C,3B,4 C.5B.6A,7C).(1 A,2C.3B,4C.5B,6B,7A) (1 A 
2C.3B.4C.5B.6B.7B).(1 A.2C.3B.4C.5B.6B.7C). (1 A.2C.3B,4C.5B.6C.7A).(1 A,2C.3B.4C,5B.6C,7B) (1 A 2C 3B AC 
5B.6C.7C),(1 A.2C.3B.4 C.5B,6D,7A),(1 A.2C.3B.4C.5B.6D,7B).(1A^C.3B.4C.5B.6D.7C).(1A2C.3B.4D 5A 6A 7A)* 
(1 A.2C.3B,4D.5A.6A,7B),(1 A2C,3B.4D.5A.6A.7C).(1 A.2C,3B.4D.5A.6B.7A).(1 A,2C.3B.4 DM.6B.7B) (1 A.2C 3b' 
4D.5A.6B.7C).(1 A,2C.3B.4D.5A.6C,7A).(1 A2C.3B.4DM.6C.7B). (1 A.2C.3B.4D.5A.6C.7C).{1 A2C.3B.4D Sa'sd' 
7A).(1 A.2C.3B.4D.5A.6D.7B).(1A.2C.3B.4 D.5A.6D,7C),(1 A2C.3B.4D.5B.6A.7A).(1A.2C.3B.4D,5B,6A.7B) (1A 2c' 
3B.4D.5B.6A,7C). (1A.2C.3B.4D,5B.6B,7A),(1A.2C.3B,4D,5B,6B.7B).(1A,2G,3B,4D,5B.6B,7C).(1A,2C 3B 4 D 5b' 
6C,7A).(1 A,2C,3B.4D,5B.6C.7B).(1 A.2C.3B,4D.5B,6C,7C).(1 A.2C.3B.4D.5B.6D,7A). (1 A2C.3B,4D.5B 6D 7B) (1 a' 
2C.3B.4D.5B,6D.7C),{1 A,2C.3B,4E.5A,6A,7A),(1 A2C,3B,4 E,5A6A7B),(1 A,2C,3B,4E,5A.6A.7C).(1 A.2C 36 4e' 
5A.6B.7A).(1A,2C,3B.4E,5A.6B,7B), (1 A.2C,3B,4E,5A6B.7C).(1A.2C.3B.4E.5A.6C.7A).(1A.2C.3B.4E.5A,6C.7B)' 
(1A.2C,38.4 E.5A,6C.7C).(1A.2C.3B.4E.5A.6D.7A).(1A.2C.3B.4EM,6D,7B).{1A2C.3B,4EM.6D.7C). (1A2C 3b' 
4E.5B.6A.7A).(1 A.2C.3B.4E.5B.6A7B).(1 A.2C.3B.4E.5B.6A,7C),(1 A.2C,3B.4 E,5B.6B.7A).(1 A.2C.3B.4E 5B 6B* 
7B),(1A,2C,3B,4E.5B.6B.7C).(1A,2C.3B,4E,5B.6C.7A), (1A,2C,3B.4E.5B.6C,7B),(1A.2C,3B,4E,5B,6C 7C) (1A 2c' 
3B.4E.5B.6D.7A),{1 A.2C.3B,4 E.5B.6D.7B),(1 A.2C.3B,4E.5B,6D.7C).(1 A.2C.3C.4A,5A,6A7A).(1 A.2C.3C.4a'5A.' 
6A.7B). (1A.2C.3C.4A.5A,6A.7C).(1A.2C.3C.4A,5A.6B,7A),(1A.2C.3C.4A.5A.6B.7B).(1A.2C.3C.4 A.5A.6B.7C) (1A. 
2C,3C.4A.5A,6C,7A),(1A.2C.3C.4A.5A.6C,7B),{1A^.3C.4A5A6C.7C), (1A2C.3C,4A,5A.6D.7A),(1A2C.3C 4A 
5A.60.7B).(1A.2C.3C.4A.5A.6D.7C).(1A.2C.3C.4 A.5B.6A.7A).(1A.2C,3C.4A.5B,6A,7B).(1A.2C,3C.4A,5B.6A 7C)' 
(1A.2C,3C.4A,5B.6B.7A). (1A.2C.3C.4A.5B.6B.7B).(1A.2C.3C.4A.5B.6B,7C),(1A.2C.3C,4A.5B.6C.7A).(1A.2C 3C4 
A,5B,6C.7B).(1 A,2C.3C.4A5B.6C,7C),(1 A2C.3C.4A.5B.6D,7A).(1 A.2C,3C.4A.5B,6D,7B). (1 A.2C 3C 4A 5B 60 
7C).(1A,2C,3C,4B.5A.6A,7A),(1A.2C.3C.4B.5A6A7B).(1A.2C.3C.4 B.5A.6A.7C).(1A.2C.3C.4BM.6B.7A) {1a'2c' 
3C,4B.5A,6B.7B).(1A,2C.3C.4B.5A6B,7C). (1A.2C,3C.4B,5A.6C.7A).(1A.2C.3C.4B.5A.6C.7B).(1A.2C.3C.4b'5a' 
6C.7C).{1 A.2C.3C.4 B.5A.6D.7A).(1 A.2C.3C.4B.5A6D.7B).(1 A.2C,3C,4B.5A.6D.7C).(1 A.2C,3C,4B.5B,6A.7A) (1 A 
2C,3C.4B.5B,6A,7B),(1 A.2C.3C.4B.5B,6A.7C),(1 A,2C,3C.4B.5B.6B,7A),(1 A2C.3C,4 B,5B,6B.7B) (1 A 2C 3C 4b' 
5B,6B.7C),(1A,2C.3C.4B,5B.6C.7A).(1A,2C.3C.4B.5B,6C.7B). (1 A.2C,3C.4B,5B,6C,7C),(1A,2C.3C.4B.5B.6D 7A)' 
{1A,2C,3G,4B.5B.6D.7B),(1 A.2C.3G,4 B.5B.6D.7C),(1A.2C,3C.4C.5A,6A,7A).(1A.2C.3C.4CM.6A7B) (1A 2C 3c' 
4C,5A,6A.7C), (1A,2C,3C.4C,5A,6B.7A),(1A,2C.3C,4C.5A.6B.7B).{1A.2C.3C.4C.5A.6B.7C).(1A.2C.3C.4 C5a'6c' 
7A).(1A.2C.3C.4C.5A.6C.7B).(1A.2C.3C.4C.5A.6C,7C).(1A2C.3C.4C.5A.6D.7A). (1A.2C.3C.4C.5A,6D.7B).(1 A2c' 
3C.4C.5A.6D.7C).(1A.2C.3C.4C.5B.6A.7A).{1A.2C.3C.4 C,5B.6A,7B),(1 A.2C.3C.4C.5B,6A,7C).{1A.2C 3C 4C 5b' 
6B.7A).(1A.2C.3C.4C,5B.6B.7B). (1 A.2C.3C,4C.5B.6B,7C).(1A,2C,3C.4C,5B.6C,7A).(1 A,2C.3C,4C,5B 6C 7B) {'ia' 
2C.3G.4 C,5B.6C.7C),(1 A2C.3C.4C.5B,6D,7A).(1 A,2C.3C.4C.5B.6D.7B).(1 A,2C.3C,4C,5B.6D.7C). (1 A 2C 3C 40* 
5A,6A,7A). (1 A.2C,3C,4D,5A,6A,7B),(1 A,2C,3C,4D,5A.6A.7C).(1 A.2C.3C.4 D.5A,6B,7A).(1 A.2C.3C.4D.SA 68 7B) * 
(1A.2C.3C.4DM.6B.7C).(1A.2C.X.4D.5A.6C,7A), (1 A2C,3C.4DM.6C.7B).(1 A.2C,3C,4D,5A,6C,7C).(1 A 2C 3c' 
4D.5A.6D.7A).(1A.2C.3C.4 D.5A6D.7B).(1A2C,3C.4D.5A6D.7C),(1A,2C,3C.4D,5B.6A.7A).(1A,2C.3C.4D 5B 'ga' 
7B), (1 A.2C,3C.4D,5B.6A.7C),(1 A2C,3C.4D,5B,6B.7A).{1 A.2C,3C.4D,5B,6B.7B),(1 A.2C.3G.4 D,5B.6B.7C) (1 a'.2C 
3C.4D.5B.6C.7A),{1A,2C,3C,4D,5B,6C.7B).(1A,2C.3C,4D.5B,6C,7C). (1A.2C,3C,4D,5B,6D.7A).(1A.2C.3C.4D 5B* 
6D.7B).(1A.2C.3C.4D.5B.6D.7C).(1A2C.3C.4 E.5A.6A.7A).(1A2C.3C.4E.5A.6A7B).(1A.2C.3C.4EM6A7C) (1A.' 
2C.3C.4E.5A.6B.7A). (1A.2C.3C.4E.5A.6B.7B).(1A.2C.3C.4E.5A.6B.7C).(1A.2C.3C.4E.5A.6C.7A).(1 A2C.3C 4 E 
5A.6C.7B).(1A.2C,3C.4E,5A,6C.7C).{1A,2C,3C.4E,5A.6D,7A).{1A.2C.3C.4E.5A.6D.7B), (1A,2C,3C.4E 5A 6D 7C)' 
(1A,2C.3C.4E.5B,6A.7A).(1A.2C.3C.4E,5B,6A,7B),(1A,2C.3C.4 E.5B,6A,7C),{1 A2C,3C.4E,5B.6B,7A)'(1A 2C 3c' 
4E.5B.6B.7B).(1A,2C,3C.4E,5B,6B,7C). (1A.2C.3C,4E,5B,6C,7A).(1 A2C,3C.4E.5B.6C.7B).(1 A2C.3C.4e'5b'6c' 
7C).(1A.2C.3C.4E.5B.6D.7A).(1A.2C.3C.4E,5B.6D.7B).(1A.2C.3C.4E.5B.6D.7C),(1A.2C.3D,4A.5A.6A.7A) 1a12c' 
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3D.4A.5A.6A.7B).{1 A^.3D,4 A.5A.6A,7C).(1 A.2C.3D.4A.5A.6B.7A),(1 A^,3D,4 A,5A,6B.7B).(1 A,2C,3D.4A.5A. 
6B,7C).(1A.2C,3D,4A,5A,6C,7A).(1A,2C,3D,4A,5A.6C.7B), (1A^C.3D.4A,5A.eC,7C),(1A.2C,3D,4A,5A,6D,7A),(1A, 
2C.3D.4A,5A.6D,7B).(1 A^.3D,4 A,5A,6D.7C).(1 A^C.3D.4A5B.6A.7A),(1 A,2C,3D,4A,5B.6A.7B),(1 A,2C,3D,4A, 
5B.6A,7C). (1A^C.3D.4A.5B.6B.7A).(1A,2C.3D.4A.5B.6B,7B).(1A.2C.3D.4A,5B.6BJC).(1A.2C.3D.4 A.5B.6C.7A). 

S (1 A,2C.3D,4A.5B.6C,7B),(1 A,2C,3D,4A,5B,6C.7C).(1 A^C,3D.4A,5B.6D.7A), (1 A,2C,3D,4A,5B,6D,7B).(1 A,2C.3D. 
4A.5B,6D.7C),(1A^.3D.4B,5A,6A.7A).(1A.2C.3D.4 B.5A.6A.7B),(1 A.2C.3D.4B.5A.6A.7C),(1^2C,3D.4B.5A.6B. 
7A),(1 A,2C.3D.4B.5A,6B.7B). (1 A^,3D,4B,5A,6B,7C),(1 A.2C.3D.4B.5A.6C,7A).{1 A,2C,3D.4B.5A.6C.7B).(1 A^, 
3D,4 B,5A.6C,7C).(1A^.3D,4B,5A,6D,7A).(1A;2C.3D.4B.5A.6D,7B),(1A.2C.3D,4B.5A.6D,7C), (1A,2C.3D,4B.5B, 
6A.7A).(1A,2C.3D,4B.5B.6A.7B).(1A.2C.3D.4B.5B.6A,7C).(1A^C.3D.4 B.5B.6B,7A).(1A,2C,3D.4B.5B.6B.7B).(1 A, 

10 2C.3D.4B.5B.6B7C).(1 A,2C,3D,4B.5B,6C.7A). (1 A,2C.3D.4B.5B.6C,7B).(1 A,2C,3D,4B,5B.6C.7C).(1 A.2C,3D.4B. 
5B.6D.7A),(1A,2C.3D,4 B,5B.6D,7B),(1 A^C,3D.4B.5B.6D,7C),(1A^C.3D,4C.5A,6A,7A),(1 A^.3D.4C.5A.6A.7B), 
(1A.2C.3D.4C^.6A.7C),(1A.2C.3D,4C,5A.6B.7A),(1A^C.3D.4C.5A.6B.7B),{1A^,3D,4 C,5A,6B.7C).(1A^.3D, 
4C.5A,6C.7A),{1 A^,3D.4C,5A,6C.7B).(1 A.2C.3D,4C,5A,6C,7C), (1 A^,3D.4C,5A,6D,7A),(1 A,2C.3D,4C.5A,6D, 
7B).(1 A,2C.3D.4C.5A.6D.7C).(1 A.2C,3D.4 C.5B.6A.7A).(1 A^C.3D.4C.5B.6A.7B).(1 A^C.3D.4C.5B.6A.7C).(1 A.2C. 

^5 3D,4C,5B.6B.7A). (1 A,2C.3D.4C.5B.6B,7B),(1A.2C.3D.4C.5B.6B,7C),(1 A.2C.3D.4C,5B,6CJA).(1A^C,3D.4 C,5B, 
6C,7B).(1A,2C.3D,4C.5B.6C.7C).{1A,2C,3D.4C.5B.6D.7A).(1A,2C.3D.4C.5B,6D.7B). (1 A.2C.3D.4C.5B,6D.7C),(1 A. 
2C.3D.4D.5A,6A.7A).(1A.2C,3D.4D,5A,6A,7B).(1A,2C,3D,4 D,5A,6A.7C),{1 A,2C.3D.4D.5A.6B,7A),{1A,2C.3D,4D. 
5A.6B,7B).{1 A.2C.3D,4D.5A,6B.7C). (1 A,2C.3D.4D.5A,6C,7A),(1 A,2C,3D,4D,5A,6C.7B),(1 A.2C,3D.4D,5A,6C,7C). 
{1A,2C.3D,4 D,5A.6D.7A).(1A.2C.3D.4D,5A,6D.7B).(1A,2C.3D.4D,5A,6D.7C).(1A.2C.3D,4D,5BM,7A), (1A.2C,3D. 

20 4D,5B,6A7B).(1A.2C,3D.4D,5B.6A.7C),(1A.2C.3D.4D,5B,6B.7A),(1A.2C.3D.4 D.5B.6B.7B),(1 A.2C.3D.4D,5B.6B. 
7C),(1A.2C.3D,4D.5B,6C.7A).(1A,2C.3D.4D.5B.6C,7B), (1 A,2C,3D.4D.5B.6C.7C),{1 A.2C,3D,4D,5B,6D.7A).(1A^C. 
3D.4D.5B.6D.7B).(1A^C,3D.4 D.5B,6D,7C).(1A^.3D.4E.5A,6A.7A).(1A^C.3D.4E.5A,6A,7B).(1A,2C.3D.4E,5A. 
6A.7C). (1 A.2C.3D.4E.5A.6B.7A).(1 A.2C.3D.4E,5A,6B.7B).(1 A,2C.3D.4E.5A.6B,7C).(1 A.2C.3D.4 E.5A.6C,7A),{1 A. 
2C,3D,4E.5A,6C.7B),(1A.2C,3D.4E.5A,6C,7C),(1A,2C,3D.4E,5A,6D,7A), (1 A,2C.3D,4E.5A,6D.7B).(1 A,2C.3D,4E, 

25 5A.6D,7C),(1A.2C.3D.4E.5BM.7A).{1A.2C.3D,4 E.5B,6AJB).(1A.2C.3D,4E.5B.6A.7C).(1 A.2C.3D.4E,5B.6B,7A). 
(1A.2C,3D,4E,5B,6B,7B), (1 A,2C.3D.4E,5B,6B,7C),(1 A.2C,3D,4E,5B,6C,7A),(1 A,2C,3D.4E.5B,6C.7B),(1 A.2C,3D,4 
E,5B,6C,7C),(1 A,2C.3D,4E,5B.6D.7A),(1 A,2C,3D.4E,5B.6D.7B).(1 A,2C,3D.4E,5B.6D.7C), (1 A,2C,3E.4A.5A.6A. 
7A).(1A.2C.3E,4A,5A.6A,7B).{1A,2C,3E.4A,5A.6A.7C).{1A,2C.3E,4 A.5A,6BJA).{1A^.3E.4A.5A.6B.7B).(1A,2C. 
3E,4A.5A,6B.7C).{1 A.2C.3E.4A.5A,6C.7A). (1 A^.3E,4A.5A,6C,7B).(1 A^.3E.4A,5A.6C.7C).(1 A^C.3E,4A,5A. 

30 6D,7A),(1A,2C,3E,4 A.5A,6D.7B),(1A,2C,3E.4A.5A,6D,7C),(1A,2C.3E,4A,5B,6A,7A).(1 A.2C,3E,4A,5B,6A.7B), {1A, 
2C.3E.4A.5BM,7C),(1A.2C.3E,4A,5B,6BJA).{1A.2C,3E.4A,5B.6B,7B),(1A,2C.3E.4 A,5B,6B.7C).(1A.2C.3E.4A.5B. 
6C.7A).(1A,2C.3E.4A.5B.6C.7B).(1A.2C.3E.4A.5B.6C.7C), (1 A,2C.3E.4A,5B.6D.7A),(1A,2C.3E.4A,5B.6D.7B).(1 A, 
2C,3E.4A,5B.6D,7C),(1 A^.3E.4 B.5A.6A.7A).(1 A,2C.3E,4B,5A.6A,7B).(1 A^,3E.4B.5A.6A,7C).(1 A^C,3E.4B. 
5A,6B,7A), (1A.2C,3E.4B,5A.6B.7B),(1A,2C,3E,4B.5A.6B.7C),(1A,2C.3E.4B,5A.6C.7A),(1A.2C.3E,4 B,5A.6C.7B), 

35 (1 A,2C.3E.4B.5A.6C.7C).(1 A,2C,3E.4B.5A,6D,7A),(1 A,2C,3E.4B,5A,6DJB). (1 A,2C.3E,4B.5A,6D.7C).(1 A.2C.3E. 
4B.5B,6A,7A).(1A,2C.3E,4B,5B.6A,7B),(1A.2C.3E,4 B.5B,6A,7C).(1 A,2C,3E,4B.5B,6B,7A),(1A,2C,3E,4B,5B.6B. 
7B).(1A.2C.3E.4B,5B.6B.7C). (1 A.2C,3E,4B.5B,6C,7A).{1 A.2C.3E.4B.5B.6C.7B).(1 A.2C.3E,4B.5B,6C.7C).(1A.2C. 
3E.4 B,5B.6D.7A),(1 A^C.3E.4B.5B.6D.7B).(1 A^ C,3E.4B.5B,6D.7C),(1 A^C.3E,4C.5A,6A,7A). (1 A^C.i3E.4C.5A. 
6A,7B),(1 A.2C,3E.4C.5A,6A.7C).(1 A.2C,3E,4C,5A.6B,7A).(1 A.2C,3E.4 C,5A,6B,7B).(1 A,2C,3E,4C,5A,6B.7C).(1 A, 

40 2C.3E,4C.5A.6C,7A),(1A.2C,3E,4C,5A,6C,7B), (1A,2C,3E,4C.5A,6C.7C).(1 A.2C,3E,4C,5A.6D,7A).(1A,2C,3E,4C. 
5A.6D.7B).(1A.2C,3E,4 C,5A,6D,7C).(1 A.2C.3E,4C,5B,6A,7A).(1A.2C.3E,4C,5B,6A.7B),{1 A^C.3E.4C.5B,6A.7C). 
(1A.2C,3E.4C,5B,6B.7A).(1A.2C.3E,4C,5B,6B.7B),(1A,2C,3E,4C,5B,6B.7C),(1A.2C,3E.4 C.5B,6C,7A).{1A,2C.3E. 
4C,5B,6C,7B).(1A.2C.3E.4C.5B,6C.7C),(1A,2C,3E.4C.5B,6D,7A). (1 A.2C.3E,4C,5B,6D,7B),(1A.2C,3E.4C.5B.6D, 
7C).{1A.2C.3E,4D,5A.6A.7A),(1A.2C.3E.4 D.5A.6A.7B).(1A^,3E,4D.5A,6A,7C),(1A,2C,3E,4D,5A.6B,7A).(1A,2C. 

45 3E,4D.5A,6B.7B), (1A,2C.3E.4D.5A,6B.7C).(1 A.2C,3E,4D.5A.6C,7A).(1 A.2C.3E.4D.5A.6C.7B),(1 A,2C.3E,4 D.5A. 
6C.7C),{1A,2C,3E.4D,5A,6D,7A).(1A,2C.3E,4D,5A.6D,7B),(1A.2C.3E.4D.5A,6D,7C), (1 A,2C.3E,4D.5B.6A.7A),(1A, 
2C.3E,4D.5B,6A.7B).(1A.2C.3E.4D,5B,6A.7C).(1A.2C.3E.4 D.5B.6B,7A),{1 A.2C.3E.4D.5B.6B,7B),(1 A,2C.3E,4D. 
5B.6B.7C),(1A.2C,3E.4D,5B.6C7A), (1A^C,3E.4D.5B.6C,7B),(1A,2C.3E,4D,5B.6C.7C).(1 A,2C.3E.4D.5B,6D.7A), 
(1A,2C.3E.4 D,5B,6D,7B),(1A.2C,3E,4D,5B.6D,7C).(1A.2C.3E.4E,5A.6A,7A),(1A,2C.3E,4E,5A,6A,7B). (1A;2C,3E, 

SO 4E,5A,6A,7C).(1A,2C.3E.4E,5A,6B.7A).(1A,2C.3E.4E.5A.6B.7B),{1A.2C,3B.4 E,5A.6B.7C),(1A.2C.3E.4E,5A.6C. 
7A),(1A,2C.3E,4E,5A,6C.7B),(1A.2C.3E.4E.5A,6C,7C). (1 A.2C,3E,4E.5A.6D,7A).(1 A,2C,3E.4E,5A,6D.7B).(1A,2C, 
3E.4E.5A.6D.7C).(1A.2C.3E.4 E,5B,6A,7A),(1 A,2C.3E.4E.5B.6A.7B),(1 A,2C,3E,4E.5B,6A.7C),(1 A,2C.3E,4E,5B.6B, 
7A). (1 A^C,3E,4E.5B.6B.7B).(1 A^C.3E.4E,5B.6B,7C).(1 A,2C.3E,4E,5B.6C,7A).{1 A,2C,3E,4 E.5B,6C,7B),(1 A^. 
3E.4E.5B,6C,7C).(1 A,2C.3E.4E,5B.6D.7A),(1 A.2C,3E.4E.5B.6D.7B). (1 A,2C.3E.4E,5B,6D.7C).(1 A^D,3A,4A.5A. 

55 6A,7A),(1A.2D.3A.4A,5A.6A,7B).(1A,2D.3A.4 A,5A.6A.7C).(1A,2D,3A.4A.5A.6B,7A),(1 A,2D.3A.4A.5A,6B.7B).(1A, 
2D,3A.4A.5A.6B.7C), (1 A,2D.3A.4A,5A.6C.7A),(1 A,2D,3A,4A,5A,6C,7B),(1 A.2D.3A,4A,5A,6C,7C).(1A.2D,3A,4 A, 
5A,6D,7A).(1A.2D,3A,4A.5A.6D,7B).(1A.2D.3A.4A.5A,6D,7C).(1A^D,3A.4A,5B,6A,7A). (1 A,2D,3A,4A,5B,6A,7B), 
(1 A,2D,3A.4A.5B.6A,7C),(1 A,2D,3A.4A,5B,6B.7A),(1 A.2D,3A.4 A.5B,6B.7B).(1 A,2D.3A.4A,5B.6B,7C),(1 A,2D,3A, 
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4A,5B.6C,7A).{1A,2D.3A.4A.5B,6C.7B). (1 A^D.3A,4A,5B,6C.7C),(1A^D.3A.4A,5B.6D,7A).(1A.2D.3A.4A.5B.6D. 
7B).(1A,2D,3A.4 A.5B.6D,7C).(1A^D.3A.4B.5A.6A.7A).(1A.2D^.4B.5A.eA.7B).(1A,2D,3A,4B.5A,6A,7C). (lA^D, 
3A.4B.5A.6B.7A).{1A^D^A,4B^.6B.7B).(1A.2D^.4B.5A.6B.7C).(1A.2D.3A.4B.5A.6C.7A).(1A.2D.3A,4B.5A.6C. 
7B).(1A^D^4B^6C,7C).(1A^.3A.4B.5A.6D,7A), (1A^D.3A.4B.5A.6D.7B).(1A^D,3A.4B,5A,6D.7C).(1A^D. 

3A.4B,5B.6A.7A).(1A,2D,3A,4B,5B.6A.7B).(1A.2D.3A,4B.5B.6A.7C).(1A^D,3A,4B.5B,6B.7A).(1A;2D,3A.4B,5B,6B 
7B). (1 A.2D.3A.4B.5B.6B,7C).(1 A2D.3A,4B.5B.6C.7A),(1 A.2D,3A.4B.5B.6C.7B).(1 A^D.3A.4 B.5B.6C,7C).(1 A^D. 
3A.4B.5B,6D.7A).(1A,2D,3A.4B.5B.6D.7B).(1A;2D.3A.4B.5B.6D.7C). (1A.2D.3A.4C.5A.6A.7A).(1A.2D.3A.4C,5A. 
6A.7B).(1A^D^,4CM.6A,7C).(1A^0.3A.4 C^.8B.7A),(1A,2D,3A,4C.5A.6B.7B),(1A,20.3A,4C.5A,6B,7C).(1 A. 
2D.3A.4C.5A.6C.7A). (1 A.2D.3A.4C.5A.6C.7B).(1 A.2D.3A,4C.5A.6C.7C),{1 A.2D.3A.4C.5A.6D,7A).(1 A.2D.3A.4 C. 
5A.6D.7B).(1A.2D.3A.4C.5A.6D.7C),(1A.2D.3A.4C,5B.6A.7A).(1A.2D.3A,4C.5B.6A.7B). (1A,2D.3A,4C,5B.6A,7C) 
(1A.2D,3A,4C,5B.6B.7A),(1A,2D,3A,4C.5B,6B,7B),(1A.2D,3A.4 C.5B.6B.7C).(1A.2D.3A.4C.5B.6C.7A).(1A.2D.3A. 
4C,5B,6C.7B),(1A.2D,3A.4C.5B,6C.7C). (1A.2D.3A,4C,5B.6D.7A).(1A.2D.3A.4C.5B.6D.7B).(1A.2D.3A.4C.5B.60. 
7C).(1A.2D.3A.4 D.5A.6A.7A),(1A.2D.3A.4D.5A.6A.7B).{1A.2D.3A.4D.5A.6A.7C).(1A.2D.3A,4D.5A.6B.7A). (1A.2D. 
3Ai40.5A.6B.7B).(1A.2D.3A.4D.5A.6B.7C),(1A,2D,3A.4D.5A.6C,7A).{1A.2D.3A.4 D,5A.6G.7B).(1A.2D.3A,4D 5A 
6C.7C),(1 A,2D.3A.4D.5A.6D,7A),(1 A.2D.3A.4D.5A.6D,7B). (1 A.2D.3A.4D.5A.6D.7C).(1 A^D,3A.4D,5B.6A.7A),(1 A 
2D.3A.4D.5B.6A.7B).{1 A.2D.3A.4 D.5B.6A.7C),(1 A.2D,3A.4D.5B.6B,7A).(1 A.2D.3A.4D.5B.6B.7B).(1 A.2D.3A.4D. 
5B.6B,7C), (1A.2D.3A.4D,5B,6C.7A).(1A.2D.3A.4D.5B.6C.7B).(1A.2D.3A,40,5B.6C.7C).(1A.2D.3A.4 D,5B.6D.7A) 
(1A,2D,3A.4D.5B.6D.7B).(1A,2D.3A.4D.SB,6D.7C).(1A.2D.3A,4E.5A,6A.7A). (1A.2D,3A.4E,5A.6A.7B).{1A.2D,3A 
4E.5A.6A,7C),(1 A.2D.3A.4E.5A.6B.7A).(1 A.2D.3A.4 E,5A,6B,7B).(1 A.2D,3A,4E.5A.6B.7C).(1 A.2D.3A.4E,5A.6C 
7A).(1A.2D.3A,4E.5A.6C.7B). (1A,2D.3A.4E.5A.6C.7C).(1 A.2D.3A.4E.5A.6D.7A),(1A.2D.3A.4E.5A.6D.7B).(1A.2D 
3A.4 E.5A.6D,7C).(1A.2D.3A.4E.5B,6A.7A).(1A.2D.3A.4E.5B,6A,7B).(1A.2D.3A.4E.5B.6A.7C). (1A.2D.3A.4E.5B 
6B.7A).(1A,2D,3A.4E,5B,6B.7B).{1A.2D.3A.4E.5B.6B.7C),(1A.2D.3A.4 E.5B.6C.7A).(1A.2D.3A.4E.5B.6C.7B).(1A. 
2D.3A.4E.5B,6C.7C),(1A.2D.3A.4E,5B,6D.7A). (1A.2D.3A.4E.5B.6D.7B),(1A.2D.3A.4E.5B.6D.7C).(1A.2D.3B.4A. 
5A,6A.7A),(1A.2D.3B,4 A.5A,6A.7B).(1A,2D.3B,4A,5A,6A,7C).(1A,2D,3B,4A.5A.6B,7A).(1A.2D,3B,4A.5A,6B,7B) 
(1A.2D.3B.4A.5A.6B.7C),(1A.2D,3B.4A.5A,6C.7A).(1A.2D.3B,4A.5A,6C.7B).(1A^D,3B.4 A,5A,6C.7C).(1A.2D.3B 
4A,5A,6D.7A).(1A,2D.3B,4A.5A,6D.7B),(1A,2D.3B,4A,5A,6D,7C). (1A,2D,3B,4A.5B.6A.7A),(1 A,2D.3B.4A 5B 6A 
7B),(1A,2D.3B.4A,5B,6A,7C).(1A,2D.3B.4 A.5B.6B,7A),(1 A,2D.3B.4A,5B,68.7B).(1A.2D.3B.4A.5B,6B.7G).(1A.20. 
3B,4A.5B.6C.7A), (1 A,2D.3B,4A.58.6C.7B).{1 A.2D.3B.4A.5B.6G.7C).(1A.2D.3B.4A.5B.6D.7A).(1A.2D.3B.4 A.5B 
6D.7B).(1A.2D.3B.4A.5B,6D.7C).(1A.2D.3B.4B.5A.6A.7A).(1A.2D.3B.4B.5A.6A.7B). (1A,2D,3B.4B.5A,6A.7C).(1 A 
2D.3B.4B.5A,6B.7A).(1A.2D,3B,4B,5A.6B.7B).{1A,2D.3B,4B,5A.6B,7C).(1A.2D.3B,4B.5A,6C.7A).(1A,2D.3B.4B 5A 
6C,7B).(1A.2D.3B,4B,5A.6C.7C). (1 A.2D.3B.4B.5A.6D,7A),(1 A.2D.3B.4B.5A.6D,7B).(1A,2D.3B,4B.5A,6D.7C) (1 a' 
2D,3B,4 B,5B.6A.7A),(1A.2D,3B.4B.5B,6A,7B).(1A,2D,3B.4B.5B.6A,7C),(1A,2D.3B,4B.5B.6B,7A). (1A.2D.3B.4b' 
5B.6B,7B).(1A.2D,3B,4B,5B,6B.7C),{1A,2D,3B,4B,5B,6C.7A).{1A.2D,3B.4 B.5B.6C.7B),(1A.2D,3B.4B,5B.6C 7C) 
(1A,2D.3B.4B.5B,6D.7A).(1A,2D,3B.4B.5B.6D.7B). (1A.2D.3B,4B.5B.6D.7C).(1A,2D.3B.4C.5A.6A.7A),(1A.2D.3b' 
4C,5A.6A.7B).(1 A.2D,3B.4 G.5A.6A,7G),(1 A.2D.3B.4G,5A,6B.7A).(1 A.2D.3B.4C.5^6B.7B).(1 A.2D.3B.4C.5A.6B 
7C). (1 A.2D.3B.4C.5A.6C,7A),(1 A.2D.3B,4C,5A.6C.7B).(1 A,2D.3B,4C,5A,6C,7C).(1 A.2D,3B.4 C.5A,6D.7A) (1 A 2D 
3B.4C.5A.6D.7B),(1A,2D.3B.4C,5A.6D.7C),{1A.2D,3B,4C.5B.6A.7A). (1A.2D.3B.4C,5B,6A.7B).(1A.2D.3B.4ci5Bi 
6A,7C).(1A,2D,3B.4C,5B.6B.7A).(1A.2D.3B,4 C,5B,6B.7B).(1A.2D.3B.4C.5B.6B.7C).(1A.2D.3B,4G.5B,6G.7A).(1A 
2D.3B.4C.5B.6C.7B). (1A.2D.3B.4C,5B.6G.7C).(1A.2D,3B,4G.5B,6D.7A).(1A,2D,3B,4G,5B,6D,7B),(1A.2D,3B.4 c' 
5B,6D,7G).(1A,2D.3B,4D,5A,6A,7A),(1A.2D,3B,4D.5A.6A,7B).(1A,2D,3B,4D,5A,6A.7C). (1A,2D,3B 4D 5A 6B 7A)' 
(1A,2D,3B.4D,5A,6B.7B),(1A,2D,3B,4D.5A.6B,7G).(1A.2D.3B.4 D,5A.6C.7A).(1A,2D.3B,4D.5A.6C.7B),(1A 2D 3b' 
4D,5A,6C,7G).(1A,2D,3B,4D.5A.6D.7A), (1A,2D.3B,4D,5A.6D,7B).(1 A.2D,3B,4D,5A,6D.7C),(1A,2D.3B.4D.5B 6a' 
7A),(1A,2D,3B,4 D,5B,6A.7B),(1A,2D,3B.4D,5B,6A,7C),(1A,2D.3B,4D,5B,6B,7A),(1A.2D,3B,4D.5B,6B.7B) (1A2d' 
3B,4D,5B.6B.7C),(1A.2D.3B.4D.5B.6G.7A).(1A.2D.3B.4D.5B,6C.7B).{1A.2D.3B.4 D.5B.6G,7C),(1A,20.3B.4d'5b' 
6D,7A),(1A.2D.3B.4D.5B.6D.7B).(1A.2D.3B.4D.5B.6D,7G). {1A.2D.3B.4E,5A.6A.7A),(1A.2D,3B.4E,5A.6A,7B),(1a' 
2D,3B.4E.5A.6A.7C),(1A.2D,3B,4E.5A,6B,7A),(1A.2D.3B,4E.5A,6B.7B),{1A.2D.3B,4E,5A.6B,7G).(1A.2D.3B.4E5A 
6C.7A), (1A.2D.3B.4E.5A.6C,7B).(1A,2D,3B.4E.5A,6C,7C).(1A.2D.3B.4E,5A,6D.7A).(1A.2D,3B.4 E,5A,6D,7B).(1 A 
2D.3B,4E,5A.6D,7C),(1A.2D,3B,4E,5B.6A,7A),{1A.2D,3B.4E.5B,6A,7B). (1A.2D.3B.4E.5B,6A.7G).(1A,2D,3B 4E 
5B,6B,7A),(1A.2D,3B.4E.5B,6B.7B),(1A.2D.3B.4 E,5B.6B.7G),(1A.2D.3B,4E.5B,6G.7A).(1A.2D.3B.4E.5B,6C 7B)' 
{1A.2D.3B.4E.5B.6C.7C). (1A.2D.3B.4E.5B.6D.7A).(1A.2D.3B.4E.5B.6D.7B).(1A.2D.3B.4E.5B.6D.7C).(1A,2D.3C 4 
A.5A.6A.7A),(1A.2D.3C.4A.5A.6A,78).(1A.2D,3C.4A.5A.6A.7G).(1A.2D,3C.4A.5A.6B.7A). (1A,2D.3G.4A,5A,6B 7B) 
(1A.2D.3G,4A,5A,6B,7C),(1A.2D,3C.4A,5A,6C.7A),(1A.2D,3C.4 A,5A,6C,7B),(1A,2D,3C.4A,5A.6C,7C).(1A 2D 3G 
4A.5A.6D.7A),(1A.2D.3G.4A.5A.6D.7B). (1A,2D.3C.4A.5A.6D.7G).(1A.2D.3C.4A.5B.6A.7A).(1A.2D.3C.4A.5B 6A* 
7B),(1A.2D.3C.4 A.5B,6A.7C).(1A.2D.3G.4A.5B.6B.7A).(1A.2D.3C.4A,5B.6B.7B),(1A.2D.3G.4A.5B,6B.7G). (1A2d' 
3C.4A.5B,6G.7A),(1 A.2D.3C,4A.5B.6C.7B).(1 A.2D.3C,4A,5B,6G,7C).(1 A.2D.3G,4 A.5B,6D.7A).(1 A 2D 3C 4 A SB* 
6D.7B),(1A,2D.3C.4A,5B.6D.7C).(1A.2D.3C,4B,5A,6A,7A), (1A.2D.3C,4B,5A.6A,7B).(1A.2D,3C.4B.5A 6A 7C) (1a' 
2D,3C.4B.5A.6B.7A),(1A.2D.3C,4 B.5A.6B,7B).(1A.2D.3C.4B.5A.6B.7C).(1A,2D,3C.4B,5A.6G.7A),(1A,2D.3C.4b' 
5A.6G.7B), (I A.2D.3C.4B.5A,6G.7C).(1 A.2D.3C.4B.5A.6D.7A).(1 A.2D.3C.4B.5A.6D.7B),(1 A.2D.3C.4 B.5A 6D 7G) 
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(1 A,2D.3C.4B.5B,6A.7A).(1 A,2D,3C.4B.5B»6A,7B),(1 A^D.3C,4B.5B.6A.7C). (1 A,2D.3C.4B.5B,6B.7A),(1 A.2D.3C, 
4B.5B,6B,7B).(1A^D.3C,4B.5B.6B.7C),(1A^D,3C,4 B.5B.6C,7A).(1A;2D.3C,48,5B,6C,7B).(1A.2D,X,4B.5B.6C, 
7C).{1A;2D.3C.4B.5B.6D.7A). (1A^D,3C.4B.5B.6D.7B).(1A^D.3C.4B^B.6D.7C).(1A^D,3C.4C^A.6A.7A).(1A^D. 
3C.4 C.5A.6A.7B).(1A,2D.3C.4C.5A.6A.7C),(1A.2D.3C.4C.5A.6B,7A).(1A.2D.3C.4C,5A,6B,7B). (1 A,2D.3C.4C.5A, 

5 6B.7C),(1A.2D.3C.4C,5A.6C.7A),(1A^D,3C,4C,5A,6C.7B).(1A.2D.3C.4 C.5A,6C,7C),{1 A.2D,3C.4C.5A,6D,7A),(1A, 
2D.3C.4C.5A.6D.7B),(1A^D,3C.4C.5A.6D.7C). (1 A,2D.3C,4C.5B.6AJA),(1A,2D.3C,4C.5B,6A.7B),(1A,2D,3C,4C, 
5B.6A,7C).(1A.2D,3C,4 C,5B,6B,7A),(1A;2D,3C,4C,5B.6B,7B).{1A.2D.3C.4C.5B,6B.7C),(1A^D,3C.4C,5B,6C,7A), 
(1A.2D,3C.4C,5B,6C,7B),(1A^D,3C.4C.5B,6C.7C),(1A,2D,3C,4C.5B.6D,7A),(1A;2D,3C,4 C.5B,6D.7B).(1A,2D,3C. 
4C.5B,6D.7C),(1A.2D.3C.4D.5A.eA,7A),(1A,2D,3C,4D.5A,6A.7B). (1A^D.3C.4D.5A.6A.7C).(1 A.2D.3C.4D.5A,6B. 

10 7A).(1A,2D,3C,4D.5A.6B,7B),(1A^D,3C,4 D,5A.6B.7C).(1A^D,3C.4D.5A,6C,7A),(1A,2D.3C.4D,5A.6C.7B).(1A,2D. 
3C,4D.5A.6C,7C). (1 A,2D,3C,4D.5A.6D,7A).(1 A.2D.3C,4D.5A.6D,7B),{1 A^D,3C,4D.5A,6D.7C),(1 A^D,3C.4 D.5B. 
6A,7A),(1A;2D,3C,4D,5B,6A,7B).(1A^D.3C.4D.5B,6A,7C).(1A^D,3C.4D,5B,6B,7A), (1A,2D.3C.4D,5B,6B,7B),(1A, 
2D.3C,4D,5B.6B.7C).(1A^.3C.4D,5B.6C.7A),(1A^,3C,4 D,5B.6C,7B),{1A,2D.3C,4D.5B.6C,7C).(1A,2D.3C,4D, 
5B.6D,7A).(1A.2D.3C,4D.5B.6D7B). (1 A.2D.3C.4D.5B.6D,7C).(1A.2D.3C.4E.5A,6A,7A).(1A^D,3C.4E.5A.6A.7B). 

15 (1A.2D,3C.4 E.5A.6A.7C).(1A.2D,3C.4E.5A.6B.7A).(1A.2D.3C.4E.5A,6B.7B),(1A^D.3C.4E.5A,6B,7C). (1A,2D,3C. 
4E,5A.6C.7A).(1 A,2D.3C.4E.5A,6C.7B).(1 A,2D.3C.4E.5A,6C.7C).(1 A.2D,3C,4 E.5A.6D.7A).(1 A^D.3C,4E,5A.6D. 
7B).(1A.2D,3C,4E,5A.6D,7C).(1A^D,3C.4E,5B,6A.7A), (1 A^D,3C,4E,5B,6A,7B),(1 A^D,3C,4E.5B,6A.7C).(1A^D. 
X.4E,5B,6B,7A).(1 A^D.3C.4 E,5B.6B,7B),(1 A^ D.3C.4E.5B,6B,7C),(1 A,2D.3C.4E,5B,6C.7A).(1 A,2D.3C,4E,5B. 
6C.7B). (1A,2D.3C.4E.5B,6C,7C).(1A.2D,3C.4E.5B,6D,7A).(1A.2D.3C,4E,5B,6D.7B).(1A.2D.3C,4 E,5B,6D.7C).(1A, 

20 2D,3D,4A.5A.6A,7A),(1 A.2D.3D,4A.5A.6A,7B).{1 A,2D.3D,4A,5A,6A,7C). (1 A.2D,3D,4A,5A,6B.7A).(1 A.2D.3D.4A. 
5A.6B.7B).(1A.2D.3D.4A,5A.6B,7C).(1A^D.3D.4, A.5A.6C.7A).(1 A,2D.3D.4A.5A,6C.7B).(1A.2D.3D.4A.5A.6C.7C). 
(1 A,2D.3D.4A,5A,6D,7A), (1 A,2D,3D.4A.5A,6D.7B),(1 A,2D.3D.4A,5A.6D.7C).(1 A^D.3D.4A.5B.6A.7A),(1 A,2D.3D.4 
A,5B.6A.7B).(1A.2D.3D,4A,5B.6A,7C),(1A^D,3D,4A.5B,6B,7A).(1A^,3D,4A,5B.6B.7B), (1A^D,3D.4A,5B,6B,7C). 
(1 A.2D,3D,4A,5B,6C,7A),(1 A,2D,3D.4A,5B,6C,7B).(1 A.2D,3D,4 A,5B,6C.7C),(1 A,2D.3D.4A,5B,6D.7A),(1 A,2D^D. 

25 4A.5B.6D.7B),(1A.2D.3D,4A,5B.6D.7C). (1 A.2D.3D.4B.5A.6AJA),(1 A.2D.3D.4B,5A,6A,7B).(1A.2D,3D,4B.5A,6A. 

7C),(1A,2D.3D,4 B,5A.6B,7A).(1 A.2D,3D,4B,5A,6B,7B).(1 A,2D,3D,4B,5A,6B,7C),(1A,2D,3D,4B,5A.6C,7A), (1A,2D, 

3D.4B,5A.6C,7B),{1A.2D.3D,4B,5A,6C,7C),(1A,2D,3D.4B,5A,6D,7A),(1A,2D,3D,4 B,5A,6D,7B).(1A.2D,3D,4B,5A. 

6DJC).(1 A.2D.3D.4B,5B,6A.7A).{1 A^D.3D,4B.5B,6A,7B), (1 A^D.3D,4B.5B.6A,7C).(1 A^D.3D.4B.5B,6B.7A).(1 A. 

2D.3D.4B.5B.6B.7B),(1A.2D,3D,4 B.5B,6B.7C),(1A,2D.3D,4B,5B.6C.7A).(1A^D.3D.4B.5B,6C.7B),(1A.2D.3D.4B, 
30 5B,6C,7C), (1 A,2D,3D.4B.5B,6D.7A).(1 A,2D,3D,4B.5B.6D.7B),(1 A.2D,3D,4B,5B,6D,7C),(1 A,2D,3D,4 C,5A.6A.7A), 

(1 A.2D,3D.4C.5A.6A.7B),(1 A,2D.3D.4C,5A.6A.7C).(1 A.2D,3D.4C,5A.6B.7A). (1 A.2D,3D.4C,5A,6B,7B).(1 A.2D.3D. 

4C,5A,6B.7C).{1A.2D,3D.4C,5A.6C.7A),(1A,2D.3D.4 C.5A.6C.7B),(1A.2D.3D.4C.5A,6C,7C),(1A.2D.3D.4C.5A.6D. 

7A),(1 A.2D.3D.4C,5A.6D,7B). (1 A.2D,3D,4C,5A.6D,7C),(1 A.2D.3D,4C.5B,6A,7A),(1 A.2D,3D.4C.5B,6A.7B).{1 A.2D, 

3D,4 C,5B.6A.7C),(1A.2D.3D.4C.5B,6B,7A),(1A.2D.3D.4C,5B.6B.7B),(1A,2D,3D.4C,5B,6B.7C), (1A,2D.3D.4C.5B. 
35 6C,7A),(1A.2D.3D.4C,5B,6C.7B),(1A,2D.3D,4C,5B.6C,7C).(1A.2D.3D,4 C,5B.6D.7A).(1 A,2D.3D.4C.5B.6D.7B),(1 A. 

2D.3D,4C.5B.6D.7C).(1 A,2D,3D.4D,5A,6A,7A). (1 A,2D,3D,4D,5A,6A,7B),(1 A,2D,3D,4D,5A.6A7C),(1 A,2D,3D.4D, 

5A.6B.7A).(1A.2D.3D.4 D.5A.6B.7B).(1A.2D.3D.4D,5A.6B.7C).(1 A.2D.3D.4D,5A.6CJA).(1A^D.3D.4D,5A.6CJB). 

(1A,2D,3D,4D,5A,6C,7C),(1A,2D.3D,4D,5A,6D,7A),(1A^D,3D,4D,5A.6D.7B).(1A^D.3D.4 D,5A,6D.7C),(1A^D.3D, 

4D,5B,6A,7A).{1 A.2D.3D,4D.5B,6A,7B).{1 A.2D,3D,4D.5B,6A.7C), (1 A.2D.3D,4D,5B.6B.7A).(1 A,2D,3D,4D.5B,6B. 
40 7B),(1A,2D,3D.4D,5B,6B,7C),(1A.2D,3D.4 D,5B,6C.7A),(1 A,2D,3D,4D.5B,6C.7B).(1 A.2D,3D,4D,5B,6C,7C),(1A.2D. 

3D.4D,5B.6D.7A). (1 A,2D.3D.4D.5B.6D.7B),{1 A,2D,3D.4D.5B.6D.7C),(1 A.2D,3D.4E,5A.6A.7A).(1 A,2D.3D,4 E.5A. 

6A.7B).(1 A.2D,3D.4E,5A,6A.7C),{1 A,2D,3D,4E.5A,6B,7A),{1 A,2D,3D,4E,5A.6B.7B), (1 A,2D.3D,4E,5A,6B.7C).(1 A. 

2D,3D.4E.5A.6C,7A),(1A,2D,3D,4E,5A,6C.7B).(1A.2D;JD.4 E,5A.6C.7C),(1A,2D.3D.4E.5A.6D.7A),(1A,2D,3D,4E, 

5A,6D,7B).{1 A.2D,3D,4E,5A.6D7C), (1 A.2D,3D.4B.5B,6A.7A),(1 A^D.3D.4E,5B.eA.7B),(1 A^D.3D.4E.5B,6A.7C). 
45 {1A,2D,3D,4 E,5B.6B.7A).(1A.2D,3D,4E.5B,6BJB),(1A,2D.3D.4E.5B,6B.7C).(1A^D.3D,4E.5B.6C,7A). (1A.2D.3D. 

4E.5B,6C.7B).(1A.2D,3D,4E,5B,6C.7C).{1A.2D,3D.4E.5B,6D.7A).(1A.2D.3D,4 E.5B.6D,7B).(1 A.2D.3D.4E.5B.6D. 

7C).(1A.2D.3E.4A,5A.6A,7A),(1A,2D.3E.4A.5A.6A.7B). (1A.2D.3E.4A.5A.6A.7C).(1A.2D.3E.4A,5A.6B.7A).(1A.2D, 

3E,4A.5A,6B,7B).(1 A,2D,3E,4 A,5A,6B,7C),(1 A,2D.3E.4A,5A,6C,7A),(1 A.2D.3E.4A.5A.6C.7B),(1 A.2D.3E.4A.5A. 

6C.7C), (1A.2D.3E.4A.5A.6D,7A).(1A.2D.3E.4A.5A.6D.7B).(1A,2D.3E,4A.5A.6D.7C).(1A.2D.3E.4 A.5B.6A,7A).(1A. 
SO 2D.3E.4A.5B.6A.7B).(1A.2D.3E.4A,5B,6A.7C).(1A.2D.3E.4A,5B.6B.7A). (1A.2D.3E.4A.5B,6B,7B),(1A.2D.3E,4A.5B, 

6B.7C).(1 A.2D.3E.4A,5B.6C.7A),{1 A.2D.3E.4 A.5B.6C.7B).(1 A.2D,3E,4A,5B.6C,7C),{1 A,2D.3E.4A.5B.6D.7A).(1 A. 

2D.3E,4A,5B.6D,7B). (1 A,2D.3E.4A.5B.6D.7C),(1 A,2D.3E.4B,5A.6A.7A).(1A,2D.3E.4B.5A.6A,7B),(1A,2D.3E.4 B. 

5A.6A.7C).(1 A,2D.3E,4B,5A.6B,7A).(1 A.2D.3E,4B.5A,6B,7B).(1 A.2D,3E.4B,5A.6B,7C). (1 A,2D,3E,4B,5A.6C,7A). 

(1 A.2D.3E.4B.5A,6C,7B).(1 A,2D.3E.4B.5A.6C.7C).(1 A.2D,3E,4 B.5A.6D.7A),(1 A^D,3E.4B,5A,6D.7B).(1 A^D,3E, 
55 4B.5A.6D.7C),(1A,2D.3E.4B,5B,6A.7A). (1 A.2D.3E.4B.5B,6A.7B),(1A,2D.3E.4B.5B.6A.7C),(1A,2D.3E,4B.5B.6B. 

7A),(1A,2D,3E,4 B,5B.6B.7B).(1 A.2D,3E,4B.5B,6B,7C).(1A,2D.3E.4B.5B.6C.7A).{1 A,2D.3E.4B,5B.6C,7B). (1A.2D, 

3E.4B,5B,6C.7C).(1A.2D,3E,4B.5B.6D.7A),(1A.2D.3E.4B.5B.6D.7B).(1A.2D.3E.4 B,5B,6D,7C).(1A.2D.3E,4C.5A. 

6A.7A).(1 A.2D.3E.4C.5A,6A.7B).(1 A.2D.3E.4C,5A.6A,7C). (1 A^ D,3E.4C.5A.6B.7A).(1 A.2D.3E,4C.5A.6B.7B).(1 A, 
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2D,3E,4C.5A.6B.7C),(1A^D.3E,4 C,5A,6C.7A),(1 A^D,3E,4C.5A.6C.7B).(1 A^,3E.4C.5A.6C.7C).(1A.2D 3E 4C 
5A,6D.7A), (1 A.2D.3E,4C.5A.6D.7B).(1A^D.3E.4C.5A.6D.7C).(1A^D.3E.4C.5B.6A.7A).(1A^D.3E.4 C.5B.6A 7B) 
(1A.2D.3E.4C.5B.6A.7C).(1A^D.3E.4C.5B.6B.7A).(1 A^D^E.4C^B.6B.7B). (1 A.2D.3E.4C.5B,6B.7C),{1 A 2D 3E 
4C^B,6C.7A).(1 A^D.3E.4C^.6C.7B).(1 A.2D.3E.4 C.5B.6C.7C).(1 A^D.3E.4C.5B.6D.7A),(1 A.2D.3E.4c!sB 6D 
7B).(1A,2D.3E.4C.5B.6D.7C), (1A.2D.3E.4D.5A,6A.7A).(1A^D.3E.4D.5A.6A.7B).(1A.2D,3E.4D.5A.6A,7C).(1A^D 
3E.4 D.5A.6B.7A).(1 A.2D.3E.4D.5A.6B.7B).(1A^D.3E.4D.5A.6B.7C).(1A^0.3E.4D.5A.6C.7A). (1A^D.3E.4D 5a! 
6C.7B).{1 A.2D.3E.4D.5A.6C.7C).(1 A.2D.3E.4D.5A^D,7A).(1 A.2D,3E.4 D.5A.6D.7B),(1 A.2D.3E.4D^.6D.7C).{1 A. 
2D^E.4D^B,6A.7A).(1 A^D^E.4D,SB,6A.7B). (1A^.3E.4D.5B.6A.7C).(1 A.2D.3E,4D,5B.6B.7A).(1 A.2D 3E 4D 
5B.6B.7B).(1A^D.3E.4 D^B.6B.7C).(1A^D.3E.4D.5B.6C.7A).(1A^D.3E.4D,5B.6C.7B).(1A^,3E.4D.5B 6C 7C)' 
(1 A.2D.3E.4D.5B,6D.7A).(1 A.2D.3E.4D.5B.6D.7B).(1 A^D.3E.4D.5B.6D,7C).(1 A.2D.3E.4 E.5A.6A.7A).(1 A.2D 3e' 
4E.5A,6A.7B).(1A.2D.3E,4E,5A,6A.7C),(1A^D,3E,4E.5A.6B.7A). (1A,2D,3E.4E^6B.7B).(1A^.3E.4E Sa'sb' 
7C).{1A.2D.3E.4E.5A.6C.7A).(1A.2D.3E.4 E.5A.6C.7B).(1A,2D,3E,4E,5A,6C.7C).(1A.2D;JE.4E^,6D,7A),(1A,2d' 
3E.4E,5A.6D.7B). (1A^D.3E.4E.5A.6D.7C).(1A^D^E.4E^.6A.7A).(1A^D.3E.4E.5B.6A.7B).(1A^D.3E4 E 5B 
6A,7C).(1A^D.3E.4E.5B.6B.7A).(1A,2D.3E.4E^B.6B.7B).(1A.2D.3E.4E.5B.6B.7C), (1A.2D,3E.4E 5B 6C 7A) (1a' 
2D.3E.4E,SB.6C.7B).(1A.2D.3E.4E,5B,6C.7C).(1A.2D.3E.4 E.5B.6D.7A).(1A^D.3E.4E.5B,6D.7B) (IA^D 3E 4e' 
5B.6D.7C).(1A.2E.3A,4A.5A,6A.7A). (1A.2E.3A.4A.5A.6A.7B).(1A.2E.3A,4A.5A.6A.7C).(1A.2E.3A.4A^6B 7A)' 
(1 A,2E.3A,4 A,5A.6B.7B),(1 A^E.3A.4A,5A.6B.7C).(1A^E.3A.4A.5A.6C.7A).(1A,2E,3A,4A.5^6C.7B). (1A 2E 3a' 
4A.5A,6C.7C).(1A^E.3A.4A.5A.6D.7A).(1A.2E.3A.4A.5A.60.7B).(1A^E^A.4 A.SA.6D.7C).(1A.2E.3A.4A Sb'ba' 
7A).(1A.2E.3A.4A.5B.6^7B).(1A.2E,3A.4A.5B.6A.7C). (1A.2E,3A,4A.5B.6B.7A),(1A.2E,3A,4A.5B.6B.7B) (1a!2e' 
3A.4A.5B,6B,7C).(1 A.2E.3A,4 A,5B,6C.7A),(1 A.2E.3A,4A,5B.6C,7B),(1 A.2E.3A.4A.5B.6C.7C).{1A^E.3A 4A 5B 6d' 
7A). (1A.2E.3A.4A.5B.6D.7B).{1A.2E.3A.4A.5B.6D.7C).(1A.2E,3A.4B,5A,6A,7A),(1A^E.3A.4 B^,6A,7B) (1A^2e' 
3A.4B.5A,6A.7C).(1 A.2E.3A.4B.5A,6B,7A).(1 A.2E.3A.4B.5A.6B.7B). (1 A^E.3A.4B^A.6B.7C).(1 A^E.3A,4B.5A.6c' 
7A).(1A.2E,3A.4B.5A.6C.7B).(1A,2E.3A.4 B.5A.6C,7C).(1A.2E.3A.4B.5A.6D.7A).(1A^E^4B.5A.6D,7B) (IA^e' 
3A.4B.5A.6D.7C).(1A.2E.3A.4B.SB.6A.7A).(1A.2E.3A.4B.5B.eA.7B).(1A.2E,3A.4B,5B,6A.7C),(1A,2E,3A 4 B 5B 6b' 
7A).(1A.2E.3A.4B.5B.6B.7B).(1A.2E.3A.4B.5B.6B.7C).(1A,2E.3A.4B.5B.6C.7A). (1A.2E.3A.4B.5B.6C 7B) (IaW 

3A.4B.5B,6C.7C).(1A.2E,3A.4B.5B.6D,7A).(1A^E,3A,4B,5B.6D,7B).(1A,2E,3A,4B.5B,6D,7C),(1^2E.3A.4C.5A;6A' 
7A),(1 A.2E.3A,4C.5A,6A.7B). (1 A,2E.3A.4C.5A,6A.7C).(1 A.2E,3A.4C.5A.6B,7A).{1 A.2E.3A,4CM.6B.7B).(1 A 2E 
3A,4 C,5A,6B.7C).(1 A.2E,3A.4C.5A.6C.7A).(1 A^E.3A.4C,5A.6C.7B).(1 A;2E.3A.4C,5A.6C.7C), (1 A^E.3A.4C;5a' 
6D,7A).(1A^E.3A,4C.5A.6D.7B).(1A^E.3A.4C.5A.6D.7C).(1A^E.3A.4 C.5B.6A,7A).{1A,2E,3A.4C.5B 6A 7B) (1A 
2E,3A,4C,5B.6A.7C).(1A^E,3A,4C.5B.6B,7A), (1A.2E,3A.4C.5B.6B.7B),(1A,2E.3A.4C,5B,6B,7C),{1A 2E 3A 4C SB* 
6C.7A).(1A.2E.3A,4 C,5B.6C.7B).(1A.2E,3A.4C.5B,6C,7C),(1A2E,3A.4C.5B.6D.7A),(1A.2E.3A.4C^B,6D.7B). (lA 
2E.3A.4C.5B.6D.7C).(1A.2E,3A.4D.5A.6A.7A).(1A^E.3A.4D.5A.6A.7B).(1A^E.3A.4 D.5A.6A.7C).(1A.2E.3^4d' 
5A.6B.7A),(1A,2E.3A.4D.5A.6B,7B),(1A.2E,3A.4D,5A.6B.7C). (1A^E.3A.4D,5A.6C.7A).(1A.2E^.4D,5A,6C7B)' 
(1A.2E,3A.4D.5A.6C.7C).(1A.2E.3A,4 D,5A.6D.7A).(1A.2E.3A.4D.5A.6D,7B).(1A.2E.3A,4D.5A,6D.7C).(1A 2E 3A* 
4D,5B.6A,7A). {1A^E.3A.4D.5B.6A.7B).(1A.2E.3A.4D,5B,6A.7C).{1A.2E.3A.4D.5B,6B.7A).(1A.2E.3A.4 D Sb'sb' 
7B).(1A.2E.3A.4D.5B,6B.7C).(1A,2E.3A.4D.5B,6C,7A).(1A,2E.3A.4D.5B,6C.7B), (1A,2E,3A,4D,5B,6C.7C) (IaW 

3A,4D.5B.6D.7A).(1A.2E.3A.4D.5B.6D.7B).(1A.2E.3A.4D.5B.6D.7C).(1A.2E.3A.4E.5A.6A.7A).(1A^E.3A.4E.5a'6a' 
7B).(1A,2E,3A,4E.5A.6A,7C). d A.2E.3A.4E,5A,6B,7A).(1A.2E.3A.4E,5A.6B.7B),(1A^E.3A.4E.5A,6B.7C) (1A 2e' 
3A.4 E.5A.6C.7A).(1 A^.3A.4E.5A,6C,7B),(1A.2E,3A.4E.5A.6C.7C).(1 A.2E.3A.4E.5A,6D,7A). (1A,2E.3A 4e'5a' 
6D.7B).(1A.2E,3A.4E.5A.6D.7C).(1A^E.3A.4E.5B.6A.7A),{1A,2E,3A.4 E,5B,6A.7B),(1A,2E,3A.4E.5B 6A 7C) (1a' 
2E.3A,4E.5B.6B.7A).{1A.2E.3A.4E,5B.6B.7B). (1A.2E.3A.4E.5B.6B.7C).(1A.2E.3A.4E.5B,6C.7A).(1A,2E.3A 4E 5b' 
6C,7B).(1A.2E,3A.4 E,5B.6C,7C).(1A,2E.3A.4E.5B,6D,7A),(1A,2E,3A.4E.5B,6D.7B),(1A^E.3A.4E.5B.6D 7C) (IA 
2E.3B,4A.5A.6A.7A),(1 A.2E,3B,4A.5A.6A,7B).(1 A,2E,3B,4A,5A.6A,7C),{1A.2E,3B,4 A.5A.6B.7A).(1 A 2E 3B 4A 5a' 
6B.7B).(1A.2E.3B.4A.5A.6B.7C).(1A.2E,3B.4A.5A.6C.7A). (1A.2E.3B.4A.5A.6C.7B).(1A^E.3B.4A.5A.6C.7C) Ma' 
2E,3B.4A.5A,6D.7A),(1A^E^B.4 A.5A.6D,7B).{1A^E.3B.4A.5A.6D.7C).(1A.2E.3B,4A.5B.6A,7A).(1A,2E 3B 4A 5b' 
6A,7B). (1A^E.3B.4A,5B,6A.7C).(1A,2E.3B.4A,5B,6B,7A),(1A,2E,3B.4A,5B.6B,7B),(1A,2E.3B,4 A,5B 6B 7C) (IA 
2E,3B.4A.5B.6C.7A).(1A.2E.3B.4A.5B.6C.7B).(1 A^E,3B.4A.5B,6C.7C). (1 A,2E.3B.4A,5B.6D.7A).(1A 2E 3B 4A 5b' 
6D.7B),(1A,2E.3B.4A.5B.6D,7C),(1A^E.3B,4 B,5A,6A,7A),(1A,2E,3B,4B.5A.6A.7B).(1A,2E.3B.4B.5A.6A.7C) (IA 
2E,3B.4B,5A,6B,7A). (1A,2E.3B.4B,5A.6B.7B).(1A.2E.3B.4B,5A.6B.7C).(1A^E.3B.4B.5A.6C.7A),(1A,2E,3B 4 B 5a' 
6C.7B).(1A.2E^B.4BM.6C.7C).(1A.2E.3B.4B.5A.6D.7A).(1A.2E.3B.4B,5A.6D,7B). (1A,2E,3B,4B 5A 6D 7C) (1a' 
2E.3B.4B.5B.6A.7A),(1A^E^B.4B,5B.6A,7B),(1A^E.3B,4 B.5B.6A,7C).(1A.2E.3B.4B.5B.6B 7A) (1A 2E 3B 4B SB* 
6B,7B),(1A,2E.3B.4B,5B.6B,7C), (1 A.2E,3B,4B,5B.6C.7A).(1 A,2E.3B,4B.5B.6C.7B).(1 A.2E.3B,4B.5B 6C 7C) (1a' 
2E.3B.4 B.5B,6D.7A),(1A.2E.3B.4B.5B.6D.7B),(1A^E.3B.4B.5B.6D.7C).(1A^E^B.4C.5A.6A.7A). (1A^E3B4c' 
5A.6A.7B).(1A.2E.3B.4C,5A,6A.7C).(1 A.2E.3B.4C.5A.6B.7A).(1A.2E.38.4 C,5A.6B.7B).{1A.2E.3B 4C 5A 6B 7C)' 
(1A.2E,3B,4C.5A.6C.7A).(1A.2E,3B,4C.SA,6C.7B). (1A.2E,3B.4C,5A,6C,7C).(1A.2E.3B.4C.5A.6D.7A)'(1A 2E 3b' 
4C.5A.6D,7B),(1 A^E.3B.4 C.5A,6D.7C).(1 A^E.3B,4C,5B.6A.7A).(1A.2E,3B.4C.5B.6A.7B).(1A,2E 3B 4c'5b'6a' 
7C). (1A,2E.3B,4C.5B,6B.7A),(1 A.2E.3B.4C.5B.6B.7B).(1A.2E.3B.4C.5B.6B.7C).(1A.2E.3B.4 C.5B 6C 7A) (1a!2E 
3B,4C.5B,6C.7B),(1 A.2E,3B.4C,5B,6C.7C),(1A,2E.3a.4C.5B.6D.7A). (1A,2E.3B.4C.5B.6D.7B) (1 A^E 3B 4C 5b' 
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6D,7C),(1A,2E.3B,4D.5A,6A.7A).(1A^E.3B,4 D,5A.6A.7B),(1A.2E,3B.4D,5A,6A.7C).(1A,2E.3B,4D.5A,6B,7A),(1 A, 
2E.3B,4D,5A,6B.7B), (1A.2E.3B.4D,5A.6B,7C).{1A,2E.3B,4D,5A.6C.7A),(1A,2E.3B.4D.5A,6C,7B).(1 A,2E.3B.4 D, 
5A,6C.7C),(1A.2E.3B.4D,5A.6D,7A).(1A^E,3B.4D,5A,6D,7B).(1A,2E.3B.4D.5A.6D.7C), (1 A^E.3B.4D.5B.6A,7A). 
(1A,2E,3B,4D,5B.6A,7B).(1A^E.3B.4D,5B.6A.7C).(1A;2E.3B,4 D.5B,6B.7A),(1A^E.3B,4D.5B.6B.7B).(1 A^E.3B, 

5 4D,5B,6B,7C).(1A,2E,3B,4D,5B,6C.7A), (1A;2E,3B,4D.5B.6C,7B).(1A^E3B.4D,5B.6C.7C).(1A,2E,3B,4D.5B,6D. 
7A).(1A.2E.3B,4 D.5B,6D,7B).(1A.2E.3B.4D.5B,6D.7C).(1A,2E.3B.4E.5A.6A.7A).(1A.2E,3B.4E.5A,6A.7B), (1A.2E. 
3B,4E,5A.6A.7C),{1A.2E.3B.4E.5A.6B.7A).(1A.2E,3B.4E.5A,6B,7B).(1A,2E,3B.4 E.5A.6B.7C),(1 A,2E.3B.4E.5A,6C, 
7A).(1A,2E,3B,4E.5A.6C,7B),{1A.2E,3B.4E.5A,6C,7C), (1 A.2E,3B,4E,5A,6D.7A),(1A,2E,3B,4E,5A.6D,7B).(1 A,2E, 
3B.4E,5A,6D.7C),{1 A^E.3B,4 E.5B.6A,7A).(1 A^E.3B.4E.5B,6A.7B).{1 A.2E.3B.4E,5B.6A,7C),(1 A^E,3B,4E,5B.6B, 

10 7A). (1 A^E.3B.4E,5B.6B,7B).(1 A.2E,3B,4E,5B,6B,7C).{1 A,2E.3B.4E,5B.6C,7A),(1 A,2E,3B,4 E,5B.6C,7B),(1 A,2E, 
3B.4E.5B.6C,7C).(1 A,2E,3B,4E,5B.6D.7A).(1 A^E,3B,4E,5B.6D.7B), (1 A,2E.3B,4E,5B.6D,7C),{1 A,2E,3C.4A.5A,6A, 
7A).(1A,2E,3C.4A.5A.6A,7B).(1A,2E,3C.4 A.5A.6A,7C),{1A,2E.3C,4A.5A,6B.7A),(1A^E,3C,4A,5A,6B,7B),(1 A,2E. 
3C.4A.5A.6B,7C), (1A.2E.3C.4A.5A.6C.7A),(1A.2E.3C,4A,5A.6C.7B),(1 A,2E,3C.4A.5A,6C,7C).(1 A,2E,3C,4 A.5A, 
6D.7A).(1A.2E.3C.4A.5A,6D.7B),{1A^E.3C.4A.5A.6D,7C).(1A^E.3C.4A,5B.6A,7A). (1A^E.3C,4A.5B.6A.7B),(1A, 

IS 2E,3CM.5BM.7C).(1A^E,3C.4A.5B,6BJA),(1A^E,3C,4^5B.6BJB).(1A^E.3C,4A,5B,6B7C)X1A^.3C,4A.5B. 
6C.7A).(1 A,2E,3C.4A.5B.6C,7B). (1 A,2E.3C.4A,5B.6C.7C),{1 A,2E.3C.4A,5B.6D.7A),(1 A.2E.3C.4A.5B,6D,7B),(1 A. 
2E,3C,4 A,5B,6D,7C),(1A.2E,3C,4B.5A,6A,7A),(1A^E,3C,4B.5A,6A,7B),(1A,2E.3C,4B,5A,6A.7C). (1A.2E.3C.4B. 
5A,6B.7A),(1A,2E.3C.4B.5A,6B,7B).(1A,2E.3C.4B,5A.6B.7C).(1A.2E,3C,4 B.5A.6C»7A),(1A,2E.3C,4B,5A,6C.7B), 
{1A,2E,3C,4B.5A,6C.7C),(1A.2E.3C.4B,5A.6D,7A), {1A,2E,3C.4B,5A.6D.7B),(1 A^E.3C,4B,5A.6D.7C).(1 A,2E,3C. 

20 4B,5B.6A,7A),(1A,2E.3C.4 B,5B.6A.7B).(1A,2E,3C.4B,5B.6A,7C).(1A.2E.3C,4B,5B.6B,7A),(1A^E.3C,4B,5B.6B. 
7B). (1 A,2E.3C.4B,5B.6B.7C).{1 A^E.3C,4B.5B,6C.7A).(1 A.2E,3C.4B,5B.6C,7B).{1 A^E.3C.4 B.5B.6C.7C),(1 A.2E. 
3C.4B.5B.6D.7A).(1 A,2E.3C.4B.5B,6D.7B),{1 A.2E.3C,4B,5B.6D,7C). (1 A,2E.3C.4C,5A.6A.7A).(1 A,2E,3C.4C.5A. 
6A,7B).(1A.2E.3C,4C,5A.6AJC),(1A,2E,3C,4 C.5A.6B.7A).(1 A,2E,3C.4C.5A,6B,7B).(1A,2E.3C,4C.5A.6B.7C).(1 A. 
2E.3C,4C,5A,6C,7A). (1A,2E,3C.4C,5A,6C.7B),(1 A,2E.3C,4C.5A.6C,7C),(1 A,2E,3C,4C,5A.6D,7A).(1A,2E,3C.4 C. 

25 5A.6D,7B),(1 A^E,3C,4C,5A,6D,7C).(1 A,2E,3C.4C,5B.6A,7A).(1 A^E,3C,4C,5B,6A,7B), (1 A,2E,3C,4C,5B.6A,7C), 
(1A,2E,3C,4C,5B,6B,7A).(1A,2E,3C.4C,5B.6B.7B),(1A,2E,3C.4 C.5B,6B.7C).{1A.2E,3C,4C.5B.6C.7A),(1A,2E,3C, 
4C,5B,6C,7B),(1A.2E.3C,4C.5B,6C.7C), {1A,2E,3C,4C,5B,6D,7A),(1 A,2E,3C,4C,5B,6D.7B).(1A,2E,3C,4C,5B,6D, 
7C).(1A.2E.3C.4 D.5A,6A.7A).(1 A.2E.3C.4D.5A.6A.7B).(1 A,2E,3C.4D.5A,6A.7C).(1A.2E.3C.4D.5A.6B.7A), {1A,2E. 
3C.4D,5A,6B.7B),(1A,2E,3C.4D,5A.6B.7C).(1A,2E.3C,4D,5A,6C.7A).(1A.2E,3C.4 D.5A.6C,7B),(1 A,2E.3C.4D.5A. 

30 6C.7C),(1A.2E.3C,4D^,6D,7A),{1A,2E.3C,4D,5A,6D,7B). (1 A^E.3C,4D,5A,6D,7C),(1A^E.3C,4D,5B,6A.7A),(1 A, 
2E.3C,4D.5B.6A.7B),(1A.2E.3C.4 D.5B.6A,7C).(1A,2E.3C,4D.5B.6B,7A),(1A.2E.3C.4D.5B.6B.7B).{1A.2E,3C.4D. 
5B.6B,7C). (1A.2E.3C.4D.6B.6C.7A),(1A.2E.3C,4D.5B,6C,7B).(1A.2E.3C.4D,5B,6C,7C),{1A,2E,3C,4 D.5B.6D.7A). 
(1 A,2E,3C.4D,5B,6D,7B),{1 A,2E,3C,4D.5B,6D.7C),(1 A,2E,3C,4E.5A.6A,7A). (1 A,2E,3C.4E.5A,6A,7B).(1 A,2E.3C, 
4E,5A,6A.7C),(1 A,2E.3C,4E,5A,6B,7A).(1 A,2E.3C,4 E.5A,6B,7B).(1 A.2E,3C,4E,5A.6B,7C),(1 A.2E,3C,4E.5A,6C. 

35 7A),(1 A.2E,3C,4E,5A.6C.7B). (1 A.2E,3C.4E.5A.6C.7C).(1 A.2E,3C,4E,5A.6D.7A).(1 A,2E,3C.4E.5A.6D,7B),(1 A^E. 
3C,4 E,5A.6D,7C).(1A,2E.3C,4E.5B.6A.7A).(1A^E,3C.4E,5B.6A.7B).(1A^E.3C,4E,5B.6A7C), (1A^E,3C.4E.5B. 
6B,7A),(1A.2E.3C.4E.5B.6B.7B).(1A,2E.3C.4E.5B.6B.7C).(1A.2E.3C,4 E.5B.6C.7A),(1A.2E.3C.4E.5B.6C.7B).(1A. 
2E.3C,4E.5B.6C.7C).(1A.2E.3C.4E,5B.6D,7A), (1A,2E.3C.4E.5B.6D.7B),(1 A,2E.3C,4E.5B,6D,7C).(1A^E.3D,4A. 
5A.6AJA),(1A,2E.3D.4 A,5A,6A,7B).{1 A,2E.3D.4A,5A,6A,7C),(1 A.2E,3D,4A,5A,6BJA),(1 A,2E.3D,4A,5A,6B,7B), 

40 (1A,2E,3D,4A,5A,6B,7C),(1A.2E.3D,4A.5A.6C,7A),(1A,2E,3D.4A,5A.6C,7B),(1A.2E.3D.4 A,5A,6C,7C),(1 A,2E,3D, 
4A,5A,6D.7A).(1 A,2E,3D,4A.5A.6D.7B),(1 A^E.3D,4A.5A.6D,7C), (1 A.2E.3D.4A.5B.6A.7A),(1 A,2E.3D.4A,5B.6A, 
7B).(1 A,2E,3D,4A,5B,6A.7C).(1 A,2E.3D.4 A.5B.6B7A).(1 A,2E.3D,4A.5B,6B,7B),(1 A,2E.3D,4A,5B.6B.7C),(1 A.2E, 
3D.4A,5B,6C.7A), {1 A,2E.3D.4A.5B,6C.7B),(1A.2E.3D,4A,5B,6C.7C).(1 A,2E,3D.4A,5B,6D.7A).(1A,2E,3D,4 A,5B, 
6D,7B),(1A.2E.3D.4A,5B,6D,7C).(1A^E.3D.4B.5A,6A.7A).(1A,2E,3D.4B,5A,6AJB). (1 A,2E,3D.4B.5A.6A,7C).(1 A. 

45 2E,3D,4B,5A,6B.7A),{1A,2E.3D,4B,5A,6B,7B).(1A^E,3D.4B,5A.6B.7C).(1A,2E,3D,4B,5A,6C,7A).(1A^E,3D,4B.5A, 
6C.7B).(1 A^E.3D.4B.5A.6C.7C), ( 1 A,2E,3D.4B,5A,6D.7A),(1 A.2E.3D.4B.5A.6D.7B).(1 A.2E.3D.4B.5A,6D,7C).(1 A, 
2E,3D.4 B,5B.6A,7A).(1A^E.3D.4B,5B,6A.7B),(1A^E.3D.4B.5B,6A.7C).(1A^E.3D.4B,5B,6B.7A). (1A^E.3D,4B. 
5B,6B.7B),(1A,2E,3D,4B.5B.6B.7C),(1A^E,3D.4B.5B.6C,7A).(1A,2E.3D,4 B.5B.6C,7B),(1A,2E.3D,4B.5B,6C,7C). 
(1A.2E,3D,4B.5B,6D.7A),(1A.2E.3D.4B.5B.6D,7B), {1A,2E,3D.4B,5B,6D,7C).(1A.2E,3D,4C.5A.6A,7A),(1A.2E,3D. 

SO 4C,5A,6A.7B),{1 A.2E,3D,4 C.5A,6A.7C),(1 A,2E,3D.4C.5A,6B,7A).(1 A^E,3D.4C,5A,6B,7B).(1 A^E,3D,4C,5A,6B, 
7C). (1 A.2E.3D.4C.5A,6C,7A),(1 A^E.3D.4C.5A.6C.7B).(1 A,2E.3D,4C.5A,6C.7C),(1 A^E,3D,4 C,5A,6D.7A).(1 A.2E. 
3D.4C,5A.6D,7B),(1A^E,3D,4C,5A.6D,7C).(1A,2E,3D.4C,5B.6A.7A). {1A,2E.3D.4C,5B,6A,7B),(1A.2E.3D,4C,5B, 
6A.7C).{1 A,2E.3D,4C.5B.6BJA).(1 A^E.3D.4 C.5B.6B,7B).(1 A^E.3D,4C,5B.6B.7C).(1 A,2E.3D.4C.5B.6C.7A).(1 A, 
2E,3D.4C.5B,6C,7B). (1 A,2E.3D.4C.5B.6C.7C).(1 A,2E.3D.4C,5B.6D,7A).(1 A,2E.3D.4C.5B,6D.7B).{1 A^E,3D.4 C. 

55 5B.6D7C).{1A,2E.3D.4D.5A,6A7A),(1A.2E,3D,4D.5A,6A.7B),(1A,2E.3D.4D.5A,6A,7C). (1A.2E,3D.4D,5A.6B,7A), 
(1 A.2E,3D,4D.5A,6B,7B),(1 A,2E.3D.4D.5A,6B,7C),(1 A^E.3D.4 D.5A.6C,7A).( 1 A.2E,3D.4D.5A.6C.7B).(1 A.2E.3D. 
4D,5A,6C,7C).{1 A.2E,3D.4D,5A.6D.7A), (1 A,2E,3D.4D.5A,6D.7B).(1 A.2E,3D,4D.5A,6D.7C).(1 A.2E.3D,4D.5B.6A, 
7A).(1A.2E,3D,4 D.5B,6A,7B),(1A,2E.3D,4D,5B,6A.7C),(1A.2E.3D,4D,5B,6B.7A).(1A.2E.3D.4D,5B.6B,7B). (1A,2E, 
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3D.4D.5B.6B.7C).(1A,2E,3D.4D.5B.6C.7A),(1A,2E,3D,4D.5B.6C.7B).(1A,2E,3D.4 D.5B.6C.7C).(1A.2E.3D.4D.5B. 

6D,7A),(1A,2E.3D.4D,5B,6D,7B),(1A^E.3D.4D,5B.6D,7C), (1A.2E,3D,4E.5A,6A.7A).(1A^E.3D.4E.5A,6A7B).(1A. 

2E,3D.4E.5A.6A7C)X1A^E.3D,4E,5A,6BJA),(1A.2E.3D,4E.5A.6B7B).(1A.2E.3D.4E,5A.6B7C).(1^ 

6C.7A), (1A,2E,3a4E,5A.6C.7B),(1A,2E.3D.4E.5A,6C.7C).(1A^E,3D.4E.5A.6D.7A).(1A^E,3D.4 E.5A.6D,7B).(1A. 
5 2E,3D,4E,5A,6D,7C),(1 A.2E,3D,4E,5B.6A,7A),(1 A^E.3D.4E.5B,6A.7B). (1 A,2E.3D,4E.5B,6A,7C),(1 A^E.3D.4E, 

5B.6B.7A).(1 A.2E.3D.4E.5B.6B.7B).(1 A,2E,3D,4 E,5B.6B.7C),(1 A^E,3D,4E.5B.eC.7A),(1 A^E,3D.4E.5B,6C.7B). 

(1A,2E.3D.4E,5B.6C,7C), (1A.2E,3D,4E.5B,6D,7A),(1A.2E.3D.4E.5B.6D,7B),(1A^E,3D.4E.5B,6D.7C),(1A^E,3E.4 

A.5A.6A.7A).(1A.2E,3E.4A,5A.6A,7B).(1A,2E.3E.4A,5A.6A.7C).(1A.2E,3E,4A.5A,6B.7A), {1A^E.3E,4A,5A.6B,7B). 

(1A.2E.3E.4A.5A.6B.7C),(1A^E.3E.4A,5A.6CJA).(1A;2E.3E,4 A,5A.6C.7B).(1 A^E,3E.4A.5A.6C.7C).(1A^E.3E. 
10 4A,5A.6D,7A).{1 A.2E,3E.4A.5A.6D.7B). (1 A,2E.3E.4A.5A,6D.7C).(1 A.2E,3E.4A.5B,6A.7A),(1 A^E.3E.4A.5B,6A, 

7B). (1 A.2E.3E.4 A,5B,6A.7C).(1 A^E,3E.4A,5B,6B,7A).(1 A,2E.3E.4A.5B,6B.7B),(1 A^ E.3E,4A.5B,6B.7C), (1 A^E. 

3E.4A,5B.6C.7A),(1 A.2E,3E,4A,5B,6C,7B).{1 A^E.3E.4A.5B,6C,7C),(1 A^E,3E,4 A,5B,6D.7A),(1 A,2E,3E,4A.5B.6D, 

7B),(1A.2E.3E.4A,5B.6D.7C).(1A,2E.3E,4B.5A.6A.7A). (1A,2E.3E,4B,5A.6A.7B),(1A;2E.3E.4B.5A,6A,7C).(1A^E, 

3E.4B,5A,6B.7A).(1A.2E.3E.4 B.5A.6B,7B).(1 A,2E,3E,4B,5A.6B.7C).(1 A.2E,3E.4B,5A.6C.7A),(1A^E,3E.4B.5A.6C. 
15 7B), (1 A.2E.3E.4B.5A.6C.7C).(1 A,2E.3E.4B.5A.6D.7A).(1 A.2E.3E,4B.5A.6D,7B).{1 A.2E,3E.4 B,5A.6D.7C).(1 A.2E, 

3E.4B.5B.6A,7A).(1A.2E.3E.4B,5B.6A.7B).(1A,2E,3E.4B.5B.6A.7C). (1A,2E.3E.4B.5B,6B.7A).(1A^E.3E.4B.5B.6B. 

7B),(1A,2E.3E.4B.5B,6B.7C),(1A,2E,3E,4 B,5B.6C.7A),(1A.2E.3E.4B.5B.6C,7B),(1A.2E,3E,4B.5B,6C.7C).(1 A^E, 

3E.4B,5B,6D,7A), (1A.2E,3E,4B,5B,6D,7B),(1A.2E,3E.4B,5B.6D,7C).(1 A,2E,3E.4C.5A,6A,7A).(1 A.2E.3E.4 C.5A, 

6A.7B).(1A.2E.3E.4C,5A.6A.7C).(1A,2E,3E,4C.5A,6B.7A),(1A,2E.3E.4C,5A.6B,7B). (1 A.2E,3E.4C.5A.6BJC).(1 A, 
20 2E,3E.4C.5A,6C.7A),(1A.2E,3E,4C,5A,6C.7B).(1A,2E.3E.4 C,5A.6C.7C).(1 A,2E,3E.4C.5A,6D,7A).(1 A,2E.3E.4C, 

5A,6D,7B),(1A.2E,3E,4C.5A.6D.7C). (1 A.2E.3E.4C.5B,6A.7A),(1 A.2E,3E.4C.5B.6A.7B).(1A^E,3E.4C.5B,6A,7C). 

(1A.2E,3E.4 C.5B,6B,7A),(1A.2E.3E.4C,5B.6B.7B).(1A.2E,3E.4C.5B.6B.7C).(1A,2E.3E.4C.5B.6C.7A), (1A.2E.3E. 

4C.5B.6C.7B).(1 A.2E.3E.4C.5B.6C.7C).(1 A,2E,3E.4C.5B,6D.7A).(1 A,2E,3E.4 C.5B,6D,7B).(1 A,2E.3E.4C.5B.6D. 

7C).{1A,2E,3E,4D,5A.6A,7A).{1A,2E.3E,4D,5A,6A,7B). (1 A.2E,3E,4D.5A,6A.7C).(1 A.2E.3E,4D,5A,6B,7A),(1 A,2E. 
25 3E.4D,5A.6B.7B).(1A.2E.3E.4 D.5A.6B,7C).(1 A.2E,3E,4D.5A.6C.7A).(1 A.2E.3E.4D.5A.6C,7B).(1 A.2E.3E.4D.5A, 

6C.7C), (1 A.2E.3E,4D,5A,6D,7A).(1 A,2E,3E,4D,5A,6D,7B).(1 A,2E,3E.4D.5A,6D,7C),(1 A^E,3E,4 D,5B.6A,7A),{1 A, 

2E,3E,4D.5B.6A.7B),{1A.2E,3E.4D,5B.6A.7C),(1A^E.3E.4D.5B,6B,7A). (1A.2E.3E.4D.5B,6B,7B).(1A,2E.3E,4D.5B, 

6B.7C).(1 A.2E.3E,4D.5B.6C.7A).(1 A^E.3E.4 D.5B.6C.7B).{1 A.2E,3E.4D.5B.6C.7C).(1 A,2E.3E.4D.5B.6D.7A).(1 A. 

2E.3E,4D,5B,6D.7B). (1 A,2E.3E,4D.5B.6D JC).(1 A,2E,3E.4E.5A.6A,7A),(1 A.2E.3E,4E.5A,6A,7B).(1 A.2E,3E.4 E. 
30 5A,6A,7C),(1A,2E.3E,4E,5A,6B,7A),{1A,2E,3E.4E.5A,6B,7B).(1A.2E.3E,4E,5A,6B.7C), (1 A,2E,3E,4E,5A,6C7A), 

(1A.2E.3E.4E,5A,6C.7B).(1A.2E.3E.4E.5A.6C.7C).(1A^E,3E.4 E.5A,6D.7A).(1A.2E.3E.4E.5A.6D.7B).(1A^E,3E. 

4E.5A,6D.7C),(1 A,2E,3E,4E,5B.6A.7A). (1 A,2E.3E.4E.5B.6A.7B),(1 A.2E.3E.4E.5B.6A.7C),(1 A^E.3E.4E.5B.6B. 

7A).(1A.2E.3E,4 E.5B.6B.7B),(1A.2E.3E.4E.5B,6B,7C).(1A,2E.3E.4E.5B,6C.7A)X1A.2E.3E,4E,5B,6C,7B). (1A.2E, 

3E,4E,5B,6C.7C).(1A.2E,3E,4E,5B,6D,7A).(1A,2E.3E.4E.5B.6D,7B).(1A,2E,3E.4 E,5B,6D,7C),{1 B,2A,3A,4A,5A,6A. 
35 7A),(1 B.2A,3A,4A,5AM.7B),(1 B,2A,3A.4A,5A,6A,7C). (1 B,2A.3A,4A,5A.6B,7A).{1 B,2A,3A,4A,5A.6B.7B).(1 B,2A. 

3A,4A,5A.6B,7C).(1 B.2A.3A.4 A.5A,6C.7A),(1 B,2A,3A,4A,5A.6C,7B),{1 B.2A.3A.4A,5A.6C.7C),(1 B,2A.3A.4A.5A,6D. 

7A), (1 B.2A.3A.4A.5A.6D,7B).(1 B.2A.3A,4A.5A.6D.7C).{1 B.2A,3A.4A,5B.6A,7A),{1 B^,3A.4 A,5B.6A.7B).(1 B.2A. 

3A.4A.5B.6A.7C),(1 B,2A,3A.4A,5B.6B.7A),(1 B.2A.3A,4A.5B.6B.7B), (1 B.2A.3A.4A.5B.6B,7C).(1 B.2A,3A.4A.5B,6C, 

7A).{1 B.2A.3A.4A,5B,6C.7B).{1 B.2A,3A.4 A,5B,6C7C),(1 B,2A,3A.4A,5B,6D.7A),(1 B,2A.3A,4A,5B,6D,7B),(.1 B,2A, 
40 3A,4A,5B,6D,7C). (1 B,2A,3A,4B,5A,6A,7A).(1 B.2A.3A,4B,5A.6A,7B),(1 B,2A,3A,4B.5A,6A.7C).(1 B,2A,3A.4 B.5A.6B. 

7A).(1 B,2A,3A,4B.5A.6B.7B).(1 B.2A.3A.4B,5A,6B,7C),(1 B.2A.3A,4B,5A,6C,7A), (1 B.2A,3A.4B.5A.6C,7B),(1 B,2A. 

3A,4B,5A,6C,7C),(1B,2A.3A.4B,5A,6D.7A).(1B,2A.3A,4 B,5A,6D,7B),(1B;2A,3A,4B,5A,6D,7C).(1B,2A,3A.4B,5B.6A 

7A).(1 B,2A,3A,4B.5B.6A,7B), (1 B.2A.3A.4B.5B.6A,7C).(1 B.2A.3A,4B,5B.6B.7A),(1 B,2A,3A,4B.5B,6B,7B).(1 B,2A. 

3A.4 B.5B.6B.7C),(1 B,2A.3A.4B,5B,6C.7A),(1 B.2A.3A4B.5B,6C.7B).(1 B^A.3A.4B.5B.6C.7C). (1 B.2A.3A.4B.5B. 
45 6D,7A),(1 B.2A.3A,4B,5B,6DJB),(1 B.2A,3A.4B,5B.6D,7C),(1 B,2A,3A.4 C.5A,6A.7A).(1 B^,3A,4C.5A.6A,7B),(1 B. 

2A,3A,4C,5A,6A,7C),(1 B,2A.3A.4C.5A.6B,7A). (1 B.2A.3A.4C.5A,6B.7B).(1 B.2A.3A,4C,5A.6B,7C).(1 B,2A,3A,4C,5A. 

6C,7A).(1 B.2A.3A.4 C,5A.6C.7B).(1 B.2A.3A,4C.5A.6C.7C).{1 B.2A.3A.4C.5A.6D.7A).{1 B,2A,3A,4C,5A.6D.7B), (1 B, 

2A,3A,4C,5A,6D,7C),{1 B,2A^A.4C,5B,6A7A).(1 B^3A.4C,5B.6A.7B),(1 B^.3A,4 C.5B,6A.7C).(1 B,2A.3A.4C, 

5B.6B,7A).(1 B,2A.3A.4C,5B,6B.7B).(1 B,2A.3A,4C.5B,6B.7C), (1 B^.3A,4C,5B,6C.7A),(1 B,2A,3A,4C,5B.6C,7B), 
SO (1 B.2A,3A,4C,5B,6C.7C).(1 B.2A.3A,4 C,5B.6D.7A).(1 B.2A.3A.4C.5B.6D7B).(1 B,2A,3A.4C.5B.6D.7C).(1 B.2A.3A, 

4D,5A.6A,7A), (1 B.2A.3A.4D.5A.6A.7B).{1 B,2A,3A.4D.5A,6A.7C).(1 B.2A.3A,4D,5A.6B,7A).{1 B.2A,3A.4 D.5A,6B. 

7B),(1 B.2A.3A.4D.5A,6B,7C).(1 B.2A.3A,4D.5A.6C.7A).(1 B.2A.3A,4D,5A,6C,7B). (1 B.2A,3A,4D,5A.6C.7C),(1 B.2A. 

3A.4D.5A.6D.7A),{1 B.2A.3A.4D.5A.6D,7B),(1 B.2A.3A.4 D,5A.6D.7C).(1 B,2A.3A.4D,5B,6A7A),(1 B^,3A.4D.5B. 

6A,7B),(1 B.2A.3A.4D.5B,6A.7C), (1 B^.3A.4D.5B.6B.7A),(1 B.2A.3A.4D,5B,6B,7B).(1 B,2A.3A,4D,5B.6B,7C).{1 B. 
55 2A,3A.4 D.5B,6C,7A),(1B.2A.3A,4D.5B,6C.7B),(1 B.2A,3A,4D.5B,6C.7C),(1B.2A,3A.4D,5B,6D.7A), (1 B,2A,3A,4D. 

5B,6D,7B).{1 B.2A,3A,4D.5B,6D.7C).(1 B,2A.3A,4E.5A,6A,7A).(1 B,2A.3A.4 E.5A.6A7B),(1 B,2A,3A.4E,5A.6A,7C).' 

(1B.2A,3A,4E,5A,6B.7A).(1B,2A.3A.4E.5A.6B,7B). (1B.2A.3A.4E.5A.6B.7C),(1B.2A,3A.4E,5A.6C.7A).(1B,2A,3A, 

4E.5A.6C.7B).(1 B.2A,3A.4 E,5A.6C.7C),(1 B^A.3A,4E.5A.6D,7A),(1 B.2A.3A,4E.5A,6D.7B).(1 B^.3A,4E.5A.6D, 
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7C). (1 B^3A.4E^.6A.7A),(1 B^3A.4e.5B.6A.7B).(1 B^3A.4E,5B,6A.7C).(1 B^,3A.4 E,5B.6B.7A).(1 B.2A. 
3A.4E.5B.6B.7B).{1 B^.3A.4E^B.6B.7C).(1 B^.3A.4E.5B.6C.7A). (1 B.2A.3A.4E.5B,6C.7B),(1 B^.3A,4E.5B.6C. 
7C).(1 B^.3A,4E.5B.6D.7A).(1 B,2A.3A.4 E.5B.6D,7B).(1 B.2A.3A.4E,5B.6D.7C).(1 B.2A,3B.4A.5A,6A.7A).(1 B.2A. 
3B.4A.5A.6A.7B). (1 B;2A,3B,4A.5A.6A.7C).(1 B.2A.3B.4A.5A.6B,7A),(1 B^.3B.4A.5A.6B,7B).(1 B^3B,4 A,5A.6B. 
5 7C),(1B^.3B.4A.5A,6C.7A).(1B.2A.3B.4A.5A,6C.7B).(1B.2A.3B.4A.5A.6C.7C). {1B^.3B.4A.5A.6D.7A).(1B^ 
3B.4A.5A.6D.7B).{1 B;2A.3B,4A.5A.6D.7C).(1 B^.3B.4 A,5B.6A.7A).(1 B^A.3B.4A^B.6A.7B).(1 B2A^.4A,5B.6A. 
7C).(1 B^B.4A.5B.6B.7A), (1 B;2A.3B.4A.5B.6B.7B).(1 B^.3B.4A.5B.6B.7C).(1 B.2A.3B.4A,5B.6C.7A).(1 B^. 
3B.4 A,5B.6C.7B).(1 B,2A,3B.4A,5B,6C.7C).(1 B.2A.3B.4A.5B.6D,7A).(1 B.2A.3B.4A.5B.6D.7B), (1 B^,3B.4A,5B. 
6D.7C).(1 B^.3B,4B.5A,6A.7A).(1 B.2A.3B.4B.5A.6A.7B).(1 B^3B.4 B.5A,6A.7C).{1 B^,3B,4B,5A.6B.7A).(1 B. 
10 2A.3B,4B,5A.6B.7B).(1 B^3B.4B.5A,6B.7C). (1 B^3B.4B.5A.6C.7A).{1 B.2A^B.4B.5A.6C.7B).(1 B.2A.3B.4B^ A. 
6C.7C).(1 B^3B,4 B.5A,6D,7A).(1 B^^B.4B.5A.6D.7B),(1 B^,3B.4B^.6D.7C),(1 B.2A.3B.4B,5B.6A.7A). (IB. 
2A.3B.4B,5B,6A.7B).{1 B;2A,3B,4B^B.6A.7C),(1 B,2A,3B.4B,5B.6B,7A),(1 B,2A.3B.4 B,5B.6B.7B).(1 B^A.3B,4B 5B 
6B,7C).(1 B,2A.3B,4B.5B.6C,7A).(1 B.2A.3B.4B.5B.6C,7B), (1 B^.3B,4B.5B.6C.7C).(1 B^^B.4B,5B.6D.7A).(1 B. 
2A.3B.4B.5B.6D.7B).(1 B.2A.3B.4 B,5B,6D,7C).(1 B^,3B.4C,5A.6A.7A),(1 B^,3B.4C.5A.6A.7B).(1 B^.3B,4CM. 

IS 6A,7C). (1B^,3B,4C.5A.6B,7A).(1B.2A,3B.4C.5A.6B,7B).(1B^3B.4C.5A.6B.7C).(1B^.3B.4 C.5A.6C.7A).(1 B. 
2A.3B.4C.5A.6C.7B).(1 B^.3B.4C^.6C.7C).(1 B.2A.3B.4CM.6D.7A). (1 B^3B.4C.5A.6D.7B),(1 B.2A.3B.4C. 
5A,6D,7C).(1 B^.3B,4C.5B.6A.7A),(1 B;2A.3B,4 C.5B.6A,7B),(1 B.2A.3B.4C,5B,6^7C).(1 B^.3B,4C SB 6B 7A) 
(1B,2A.3B.4C,5B.6B.7B), (1B,2A.3B,4C,5B.6B.7C).{1B,2A,3B,4C,5B,6C,7A),(1B,2A.3B,4C.5B,6C,7B),(1B2A3B4 
C,5B,6C,7C),{1 B,2A,3B.4C,5B.6D.7A),(1 B,2A,3B.4C.5B.6D.7B),(1 B,2A.3B.4C.5B.6D,7C), (1 B.2A.3B,4D.5A,6A 7A) 

20 (1 B.2A,3B.4D.5A.6A.7B).(1 B^,3B,4D,5A6A.7C).(1 B^,3B,4 D.5A.6B.7A).(1 B^.3B.4D.5A.6B.7B).(1 B^ 38 
4D,5A,6B.7C).(1 B^.3B.4D.5A.6C.7A). (1 B^^,4D.5A.6C.7B).(1 B;2A^B.4DM.6C.7C).(1 B.2A.3B.4D.5A.6D, 
7A).(1B.2A^B,4 DM.6D,7B).{1B,2A,3B.4D.5A.6D.7C),(1B^3B,4D.5B,6A.7A),(1B,2A,3B.4D.5B.6A.7B), (IB 2A 
3B,4D.5B.6A.7C),(1 B.2A.3B,4D,5B,6B,7A),(1 B.2A.3B,4D.5B,6B.7B).(1 B.2A,3B.4 D,5B.6B.7C).(1 B^3B.4d'5B.' 
6C,7A),(1B.2A.3B,4D,5B.6C,7B),(1B.2A,3B,4D.5B,6C,7C). (1B.2A.3B,4D.5B,6D,7A),(1B,2A.3B.4D,5B,6D 7B) (IB 

25 2A.3B,4D,5B.6D.7C).(1 B^^B.4 E,5A.6A,7A),(1B.2A.3B.4E,5A.6A.7B),(1B^3B.4E,5A.6A.7C).(1B^.3B.4E^. 
6B,7A). (1 B.2A.3B.4E,5A,6B,7B),(1 B.2A.3B.4E.5A.6B.7C).(1 B^,3B,4E.5A.6C.7A).(1 B.2A.3B.4 E^A,6C.7B),(1 B 
2A,3B,4E.5A.6C,7C),(1 B.2A.3B.4E.5A,6D,7A),(1 B,2A,3B,4E.5A,6D.7B), (1 B,2A.3B,4E,5A.6D,7C).(1 B,2A,3B 4E 5B 
6A,7A).(1 B^.3B,4E.5B.6A,7B).(1 B.2A.3B.4 E.5B.6A.7C).(1 B^,3B,4E.5B.6B,7A).{1 B.2A,3B.4E.5B.6B,7B).(1 B, 
2A.3B.4E,5B,6B,7C). (1 B.2A.3B.4E.5B.6C.7A),(1 B.2A.3B.4E.5B.6C,7B).(1 B^A,3B,4E.5B.6C.7C).(1B^A.3B,4 E. 

30 5B,6D.7A),(1 B.2A.3B.4E.5B,6D.7B),(1 B,2A,3B.4E,5B,6D.7C),(1 B,2A,3C,4A,5A,6A.7A), (1B.2A.3C.4A 5A 6A 7B) 
(1 B.2A.3C,4A.5A.6A,7C).(1 B.2A,3C.4A.5A.6B.7A).(1 B^.3C.4 A.5A.6B.7B).(1 B.2A.3C.4A.5A.6B.7C).(1 B.2A 3C. 
4A,5A,6C,7A).(1 B.2A.3C.4A.5A.6C.7B). (1 B^.3C,4A.5A.6C.7C).(1 B^.3C.4A.5A,6D.7A).(1 B.2A,3C.4A,5A.6D, 
7B),(1 B,2A^C,4 A^A.6D.7C),(1 B,2A.3C,4A.5B,6A,7A),(1 B,2A,3C.4A,5B.6A.7B),(1 B,2A,3C.4A,5B,6A,7C). (1 B 2A 
3C.4A,5B.6B,7A).(1 B^A.3C,4A,5B,6B,7B),(1 B,2A,3C.4A,5B,6B,7C).(1 B,2A.3C.4 A,5B.6C.7A).(1 B.2A.3C.4A.5B. 

35 6C.7B),{1 B.2A.3C.4A,5B.6C,7C).(1 B^A,3C,4A,5B.6D,7A), (1 B.2A,3C,4A.5B,6D,7B).(1 B,2A.3C.4A^B,6D.7C),(1 B, 
2A.3C,4B,5A.6A,7A).(1 B^,3C,4 B.5A.6A,7B),(1 B.2A.3C.4B,5A.6A.7C),(1 B.2A.3C,4B.5^6B.7A).(1B^.3C.4B^A. 
6B.7B), (1 B.2A.3C.4B.5A.6B.7C),(1 B.2A.3C.4B.5A.6C.7A).(1 B^.3C.4B,5A.6C.7B).(1 B^.3C.4 B,5A.6C.7C).(1 B. 
2A.3C,4B,5A.6D.7A).(1 B,2A.3C.4B.5A,6D.7B),(1 B.2A.3C.4B,5A,6D.7C), (1 B.2A.3C.4B.5B.6A.7A).(1 B.2A.3C.4B 
5B.6A,7B),(1 B,2A.3C.4B.5B.6A,7C),(1 B.2A.3C,4 B,5B.6B.7A).(1 B,2A,3C.4B,5B,6B.7B).(1 B^A,3C,4B,5B.6B 7C) 

40 (1 B,2A,3C,4B,5B,6C,7A), (1 B.2A,3C,4B,5B,6C,7B),(1 B,2A,3C,4B.5B,6C.7C).(1 B,2A.3C,4B,5B,6D,7A),(1 B.2A.X 4 
B,5B,6D,7B),(1 B.2A,3C.4B,5B.6D,7C),(1 B^,3C.4C.5A,6A,7A).(1 B,2A.3C.4C.5A.6A.7B). (1 B.2A.3C.4C^ A.6A.7C). 
(1 B.2A.3C.4C.5A,6B,7A).(1 B.2A.3C,4C.5A.6B.7B).(1 B^3C.4 CM.6B.7C).(1 B,2A.3C.4C.5A,6C.7A).(1 B.2A.3C. 
4C,5A.6C,7B).(1 B,2A,3C.4C,5A.6C.7C), (1 B^A.3C.4C.5A.6D.7A),{1 B,2A.3C.4C.5A,6D,7B).(1 B,2A,3C,4C 5A 6D 
7C).(1 B,2A,3C.4 C,5B,6A.7A),(1B^,3C,4C.5B,6A,7B).(1B.2A,3C,4C,5B.6A.7C),(1B,2A,3C,4C.5B 6B 7A), (1B 2A 
3C.4C.5B,6B.7B),(1 B,2A,3C,4C.5B.6B.7C),(1 B,2A,3C.4C,5B,6C.7A),{1 B^3C,4 C.5B.6C.7B),(1 B.2A.3C 4c'5b' 
6C,7C),(1 B.2A,3C,4C.5B.6D,7A),(1 B.2A,3C.4C,5B,6D.7B). (1 B,2A.3C.4C,5B,6D.7C).(1 B.2A.3C,4D.5A.6A.7A) (1 B 
2A,3C.4D.5A,6A.7B).(1 B^3C.4 D.5A.6A.7C).(1 B^3C.4D.5A.6B.7A).(1 B,2A^.4D.5A.6B.7B).{1 B.2A,3C.4D. 
5A,6B.7C). (1B,2A.3C,4D.5A,6C.7A).(1B^3C.4D,5A.6C,7B),(1B^^,4D,5A,6C,7C).(1B^,3C.4 D,5A 6D 7A) 
(1 B,2A,3C,4D.5A.6D,7B),{1 B^A,3C,4D,5A,6D,7C).(1 B,2A,3C.4D,5B,6A,7A). (1 B,2A,3C,4D,5B,6A,7B) (1 B 2A 3c' 

50 4D.5B,6A.7C),(1 B,2A,3C.4D,5B,6B.7A).{1 B.2A.3C,4 D,5B.6B,7B),(1 B.2A.3C,4D.5B.6B.7C).(1 B.2A.3C.4d'5b'6C. 
7A),(1B.2A.3C.4D.5B.6C,7B). (1B.2A,3C,4D.5B,6C.7C),(1B^,3C.4D.5B.6D.7A).(1B^.3C.4D.5B,6D.7B),(1B^ 
3C,4 D.5B.6D,7C).(1B^^,4E.5A.6A.7A).(1B^3C.4E.5A.6A.7B).(1B,2A.3C.4E.5A.6A.7C), (1B^.3C 4E 5A 
6B.7A),(1B^.3C,4E.5A.6B.7B).(1B,2A.3C.4E,5A,6B,7C).(1B.2A,3C,4 E.5A.6C.7A).(1 B^.3C,4E.5A.6C 78) (IB 
2A.3C.4E.5A.6C.7C).(1 B,2A,3C.4E,5A.6D.7A). (1 B^.3C.4E,5A.6D,7B),(1 B.2A,3C.4E.5A.6D.7C),{1 B^ 3C 4e' 

55 5B,6A.7A),(1 B^A.3C,4 E,5B.6A.7B),{1 B,2A,3C,4E,5B.6A,7C).(1 B.2A,X.4E,5B,6B.7A).(1 B.2A,3C,4E 5B.6B 7B)' 
(1 B,2A,3C.4E,5B.6B.7C).(1 B,2A.3C,4E,5B.6C.7A).(1 B.2A.3C,4E.5B.6C,7B),(1 B^^,4 E,5B.6C 7C) (1 B 2A 3C 
4E.5B.60.7A).{1 B^.3C.4E.5B.6D,7B).(1 B^.3C.4E.5B.6D.7C), (1 B,2A.3D,4A.5A,6A.7A).(1 B^,3D.4a'5A 6a! 
7B).(1 B.2A,3D,4A,5A.6A.7C).(1 B.2A.3D.4 A,5A.6B,7A),(1 B,2A,3D,4A.5A.6B,7B).(1 B^.3D.4A.5A.6B 7C) (1 B^ 



255 



EP 1 422 218 A1 



3D.4A,5A.6C,7A), (1 B.2A,3D.4A.5A,6C.7B).(1 B.2A,3D.4A.5A,6C.7C).(1 B^.3D.4A.5A.6D.7A).(1 B.2A.3D,4 A.5A. 

6D,7B).(1B,2A,3D.4A.5A,6D.7C).(1B,2A,3D,4A,5B,6A,7A),(1B.2A,3D,4A.5B,6A.7B), (1B.2A.3D,4A.5B,6A,7C).(1B, 

2A.3D.4A.5B.6B7A),(1B,2A.30,4A.5B,6BJB).(1B^.3D.4A.5B.6B7C).(1B^.3DM.5B,6CJA)X1B^,3D.4A,^^ 

6C,7B),(1 B,2A,3D,4A.5B,6C,7C). (1 B.2A.3D.4A,5B.6D,7A).(1 B.2A.3D,4A.5B.6D7B).(1 B^3D.4A,5B.6D.7C),(1 B. 
5 2A,3D.4 B,5A,6A,7A).(1 B^,3D,4B,5A.6A.7B).(1 B^.3D.4B,5A.6A.7C),(1 B^IA,3D.4B.5A.6B,7A), (1 B^A,3D,4B, 

5A.6B,7B),(1 B^3D,4B.5A.6B.7C),(1 B^A.3D,4B,5A,eC.7A).{1 B,2A.3D,4 B,5A.6C,7B).(1 B,2A,3D.4B.5A.6C.7C). 

(1 B,2A,3D.4B.5A.6D.7A).(1 B.2A,3D.4B.5A,6D,7B). (1 B^.3D.4B.5A.6D.7C).(1 B;2A,3D,4B.5B,6A,7A).(1 B^,3D. 

4B.5B,6A,7B),(1 B,2A.3D.4 B,5B.6A.7C).{1 B^A,3D,4B,5B.6B.7A),{1 B.2A,3D.4B.5B.6B,7B).(1 B^.3D,4B,5B.6B. 

7C). (1 B.2A,3D.4B.5B,6C.7A).(1 B.2A,3D.4B.5B.6C.7B).(1 B.2A,3D.4B.5B.6C,7C),(1 B^.3D,4 B,5B,6D,7A),{1 B,2A, 
10 3D.4B,5B.6D,7B).(1 B^3D.4B^B,6D7C).(1 B,2A.3D,4CM.6A,7A), (1 B,2A,3D,4C,5A.6A.7B).(1 B.2A.3D,4C.5A. 

6A.7C),(1 B.2A.3D.4C,5A,6B.7A).(1 B^.3D,4 C,5A.6B,7B),(1 B^,3D.4C,5A.6B,7C).(1 B.2A.3D.4C,5A,6C.7A),(1 B, 

2A.3D.4C,5A.6C.7B), (1 B,2A.3D.4C.5A.6C.7C),(1 B,2A,3D.4C,5A,6D,7A),(1 B,2A,3a4C,5A,6D.7B),{1 B.2A.3D,4 C, 

5A,6D.7C).{1 B.2A.3D,4C,5B,6A.7A).(1 B,2A.3D.4C,5B.6A,7B),(1 B^,3D.4C,5B.6A.7C). (1 B,2A,3D.4C,5B,6B,7A). 

(1 B.2A,3D.4C.5B.6B,7B).(1 B.2A,3D.4C.5B.6B.7C).(1 B,2A,3D.4 C.5B,6C.7A),(1 B,2A.3D.4C.5B.6C,7B),(1 B^3D, 
15 4C.5B.6C.7C).(1 B^3D.4C.5B.6D,7A), (1 B,2A,3D,4C,5B,6D,7B).(1 B,2A.3D.4C,5B.6D.7C).(1 B,2A,3D.4D.5A.6A. 

7A),(1 B,2A.3D.4 D.5A.6A.7B).(1 B^.3D.4D,5A,6A,7C),(1 B,2A,3D,4D.5A,6B.7A).(1 B.2A,3D.4D.5A,6B.7B). (1 B^. 

3D.4D,5A,6B.7C).(1 B,2A,3D.4D.5A.6C.7A),(1 B,2A,3D.4D.5A,6C.7B),{1 B.2A,3D.4 D,5A.6C,7C),(1 B,2A,3D,4D.5A. 

6D.7A),(1 B,2A,3D.4D,5A,6D.7B).(1 B,2A.3D,4D,5A,6D.7C). (1 B,2A,3D.4D,5B,6A.7A),(1 B^,3D,4D.5B,6A.7B),(1 B. 

2A.3D,4D,5B,6A.7C),(1 B.2A.3D.4 D.5B.6B,7A).{1 B.2A,3D,4D.5B,6B,7B),(1 B,2A.3D.4D,5B.6B.7C),(1 B.2A.3D,4D. 
20 5B,6C7A). (1 B,2A.3D.4D.5B,6C7B).{1 B,2A.3D.4D,5B.6C.7C).(1 B,2A,3D.4D,5B,6D,7A).(1 B^,3D.4 D,5B.6D,7B). 

(1B,2A,3D,4D.5B.6D.7C),(1B^3D,4E,5A.6A.7A).(1B^3D,4E.5A,6A.7B). (1B.2A,3D.4E,5A.6A.7C).(1B^,3D. 

4E,5A.6B.7A).(1 B.2A.3D.4E.5A.6B.7B).(1 B,2A.3D.4 E.5A,6B.7C).(1 B;2A.3D,4E.5A.6C.7A).(1 B,2A,3D.4E.5A,6C. 

7B).(1 B.2A.3D.4E.5A.6C.7C). (1 B.2A.3D,4E,5A.6D.7A),(1 B,2A.3D.4E.5A,6D.7B).(1 B.2A.3D.4E,5A,6D.7C).(1 B^. 

3D.4 E.5B,6A,7A),(1 B,2A.3D,4E,5B,6A.7B).(1 B,2A,3D,4E.5B.6A,7C),(1 B.2A,3D.4E.5B,6B,7A), (1 B.2A,3D,4E,5B, 
25 6B.7B).(1B.2A.3D.4E,5B.6B.7C).(1B.2A.3D.4E.5B.6C.7A).(1B.2A.3D.4 E,5B.6C,7B).{1B,2A.3D.4E.5B,6C,7C),(1B. 

2A,3D,4E.5B,6D.7A).(1 B.2A,3D,4E,5B,6D.7B). (1 B.2A,3D.4E.5B,6D.7C).(1 B.2A,3E.4A,5A,6A.7A).(1 B,2A.3E.4A.5A, 

6A7B),(1 B.2A.3E,4 A.5A,6A,7C).(1 B.2A,3E,4A,5A,6B.7A),(1 B.2A.3E,4A,5A.6B,7B),(1 B,2A,3E,4A,5A,6B,7C), (1 B. 

2A.3E,4A,5A.6C.7A),(1 B.2A.3E.4A.5A.6C.7B).(1 B^.3E,4A.5A.6C,7C).{1 B,2A,3E.4 A.5A.6D.7A),(1 B,2A.3E.4A.5A. 

6D.7B).{1 B,2A,3E.4A.5A.6D,7C),(1 B,2A,3E,4A.5B.6A.7A). (1 B.2A,3E.4A.5B.6A.7B),(1 B^.3E.4A.5B.6A,7C),(1 B. 
30 2A,3E,4A.5B,6B.7A).{1 B.2A,3E,4 A.5B,6B,7B),(1 B,2A,3E,4A,5B,6B,7C),{1 B,2A,3E,4A.5B,6C.7A),(1 B.2A,3E,4A,5B, 

6C.7B). (1 B.2A.3E,4A.5B,6C,7C),(1 B.2A,3E.4A,5B.6D,7A).(1 B,2A.3E,4A,5B,6D.7B).(1 B^,3E.4 A.5B,6D.7C).(1 B. 

2A.3E.4B.5A,6A,7A),(1 B.2A.3E.4B,5A.6A,7B),(1 B^,3E,4B,5A,6A.7C), (1 B^,3E.4B,5A.6B,7A).(1 B.2A.3E.4B.5A. 

6B,7B),(1B.2A.3E,4B,5A,6B.7C),(1B,2A.3E.4 B,5A.6C,7A),(1B,2A,3E,4B,5A,6C,7B),(1 B,2A,3E,4B,5A.6C,7C),(1B. 

2A,3E,4B,5A.6D7A), (1 B,2A,3E,4B,5A.6D,7B),(1 B,2A,3E,4B,5A,6D,7C).(1 B,2A.3E.4B,5B,6A.7A).(1 B.2A,3E.4 B.5B, 
35 6A.7B).(1 B.2A.3E.4B.5B.6A.7C).(1 B,2A.3E.4B.5B.6B.7A).(1 B.2A.3E.4B.5B,6B,7B). (1 B^.3E.4B.5B,6B.7C),(1 B. 

2A,3E,4B,5B,6C,7A).(1 B^,3E,4B,5B,6C,7B).(1 B^.3E.4 B,5B.6C.7C),(1 B^,3E,4B,5B.6D,7A).(1 B^.3E.4B.5B, 

6D.7B),(1 B,2A,3E,4B,5B.6D,7C). (1 B^,3E.4C,5A,6A.7A),(1 B,2A.3E,4C,5A.6A,7B),(1 B,2A.3E.4C.5A.6A,7C).{1 B. 

2A,3E,4 C,5A.6B,7A).(1 B.2A,3E.4C,5A.6B.7B).(1 B,2A.3E,4C,5A,6B.7C),(1 B.2A.3E.4C,5A,6C.7A). (1 B^.3E.4C. 

5A.6C.7B),(1 B,2A,3E,4C,5A,6C,7C).(1 B,2A,3E.4C,5A,6D,7A),(1 B,2A,3E,4 C,5A,6D,7B),(1 B,2A,3E,4C,5A,6D,7C). 
40 (1 B.2A,3E,4C,5B,6A,7A).(1 B.2A,3E.4C,5B,6A.7B), (1 B,2A,3E,4C,5B,6A,7C),(1 B,2A,3E,4C,5B,6B,7A),(1 B,2A,3E. 

4C,5B.6B.7B),{1 B,2A.3E.4 C.5B.6B.7C).{1 B.2A.3E.4C.5B.6C,7A),(1 B^.3E.4C.5B,6C,7B),(1 B^.3E.4C.5B,6C, 

7C), (1 B,2A.3E,4C.5B,6D.7A).(1 B,2A,3E.4C,5B.6D,7B).(1 B.2A,3E.4C.5B,6D,7C),{1 B.2A,3E.4 D.5A.6A,7A),(1 B.2A. 

3E,4D,5A,6A,7B).(1 B.2A,3E,4D,5A,6A,7C),(1 B,2A.3E,4D.5A,6B,7A), {1 B.2A,3E,4D.5A.6B,7B),(1 B,2A,3E,4D,5A,6B. 

7C),(1 B.2A.3E.4D,5A.6C,7A).(1 B^A.3E.4 D,5A,6C,7B),(1 B,2A.3E.4D.5A,6C,7C),(1 B,2A.3E.4D.5A,6D.7A),{1 B,2A. 
45 3E.4D,5A,6D.7B), (1 B.2A.3E.4D.5A,6D.7C),(1B^,3E,4D.5B.6A,7A).(1 B.2A,3E.4D.5B,6A.7B).(1B.2A,3E,4 D.5B, 

6A7C),(1 B,2A,3E.4D,5B,6B,7A).(1 B,2A,3E,4D.5B.6B,7B).(1 B.2A.3E.4D.5B.6B.7C). (1 B.2A,3E,4D.5B.6C.7A),(1 B. 

2A,3E.4D,5B,6C.7B),(1 B,2A.3E.4D.5B,6C,7C),{1 B,2A,3E,4 D.5B.6D,7A),(1 B^.3E.4D.5B,6D.7B),(1 B^,3E.4D, 

5B.6D,7C),(1 B,2A,3E,4E,5A,6A.7A), (1 B,2A,3E.4E.5A,6A.7B).(1 B,2A,3E,4E,5A,6A,7C).(1 B,2A,3E,4E.5A,6B,7A), 
(1 B,2A.3E,4 E,5A,6B.7B).(1 B,2A.3E,4E.5A.6B,7C),(1 B,2A.3E.4E.5A,6C,7A),{1 B.2A,3E,4E,5A,6C,7B). (1 B,2A,3E. 
50 4E.5A.6C.7C).(1 B,2A.3E.4E.5A.6D.7A),{1 B^A,3E.4E.5A.6D,7B).(1 B^.3E.4 E.5A,6D,7C),(1 B,2A,3E,4E.5B.6A, 
7A),(1 B.2A,3E,4E.5B.6A.7B).(1 B.2A.3E.4E.5B.6A.7C), (1 B.2A.3E.4E.5B,6B7A),(1 B^3E,4E,5B,6B,7B).(1 B^, 
3E.4E,5B.6B.7C).{1 B.2A.3E.4 E.5B,6C.7A).(1 B;2A,3E,4E,5B.6C.7B).(1 B^.3E,4E,5B,6C,7C).(1 B^A.3E.4E.5B,6D, 
7A). (1 B^A.3E,4E.5B.6D,7B),{1 B,2A,3E,4E,5B.6D,7C).(1 B,2B.3A.4A,5A,6A JA).(1 B.2B,3A.4 A,5A.6A,7B).(1 B,2B. 
3A,4A.5A.6A.7C),(1 B.2B.3A,4A.5A,6B.7A).(1 B.2B.3A,4A.5A.6B.7B). (1 B.2B,3A,4A,5A,6B.7C).(1 B.2B,3A,4A.5A.6C. 
55 7A),(1 B,2B.3A,4A.5A,6C.7B),(1 B,2B,3A,4 A,5A,6C,7C).{1 B,2B.3A.4A,5A,6D.7A),{1 B,2B,3A.4A,5A.6D,7B),(1 B,2B. 
3A,4A,5A,6D,7C), (1 B,2B.3A,4A,5B,6A,7A),(1 B,2B,3A,4A,5B,6A,7B),(1 B,2B,3A.4A,5B,6A.7C).(1 B.2B,3A,4 A,5B,6B, 
7A).(1 B,2B,3A.4A.5B,6B,7B).(1 B.2B.3A,4A,5B.6B,7C).(1 B,2B.3A.4A,5B.6C.7A). (1 B^B,3A,4A.5B.6C,7B).(1 B,2B. 
3A.4A.5B.6C7C),(1 B.2B.3A.4A.5B,6D.7A).(1 B,2B,3A.4 A,5B.6D,7B).(1 B,2B,3A,4A,5B,6D.7C),(1 B,2B,3A,4B,5A.6A, 



256 



EP1 422218 A1 

7A).(1 B,2B,3MB,5A,6A.7B). (1 B.2B.3MB,5A,6A,7C).{1 B^ B.3A.4B.5A.6B,7A).(1 B^B.3A,4B,5A.6B,7B).(1 B^B. 
3A,4 B.5A,6B.7C).(1 B^B,3A,4B,5A.6C.7A).{1 B.2B,3A,4B,5A.6C.7B),(1 B.2B,3A.4B.5A,6C,7C), (1 B,2B.3A.4B.5A, 
6D,7A),(1 B^B.3A.4B.5A,6D.7B).(1 B.2B.3A.4B.5A.6D.7C).{1 B,2B.3A.4 B.5B.6A.7A).(1 B.2B.3A,4B.5B,6A.7B).(1 B. 
2B.3A.4B,5B,6A,7C),(1 B^B.3A.4B.5B,6B.7A). (1 B.2B.3A,4B,5B,6B.7B).(1 B.2B,3A.4B.5B,6B,7C).(1 B;2B,3A.4B,5B. 
5 6C.7A),{1 B.2B.3A.4 B,5B,6C.7B),(1 B;2B,3A,4B,5B,6C,7C).(1 B^B^,4B.5B.6D.7A),(1 B,2B,3A.4B,5B.6D,7B). (1 B, 
2B.3A,4B.5B,6D.7C).(1 B^B,3A,4C.5A.6A.7A).(1 B.2B.3A.4C,5A.6A.7B).(1 B^B,3A.4 C,5A.6A,7C).(1 B,2B.3A.4C,5A. 
6B.7A).(1 B,2B.3A.4C,5A,6B,7B).(1 B,2B,3A,4C.5A.6B.7C). (1 B^B.3A.4C.5A.6C,7A).(1 B^B.3A,4C.5A,6C.7B).(1 B. 
2B,3A,4C.5A,6C.7C).(1 B^B.3A,4 C,5A,6D.7A).(1 B^B,3A,4C,5A.6D.7B).{1 B,2B.3A,4C,5A,6D,7C),(1 B^B,3A,4C, 
5B.6A,7A). (1 B^B,3A,4C.5B.6A,7B).(1 B,2B.3A.4C.5B.6A.7C),{1 B.2B,3A,4C,5B,6B,7A),(1 B^B,3A,4 C,5B,6B,7B), 

10 (1 B.2B.3A,4C.5B.6B.7C).(1 B.2B.3A,4C,5B.6C.7A).(1 B^B,3A,4C,5B,6C.7B), (1 B^ B.3A,4C.5B.6C.7C).{1 B^B.3A, 
4C.5B.6D.7A).{1 B^ B.3A,4C.5B,6D,7B),(1 B.2B.3A,4 C.5B,6D,7C),(1 B^B,3A.4D.5A,6A.7A),(1 B.2B.3A.4D,5A.6A, 
7B),(1 B,2B,3A.4D,5A.6A.7C). (1 B^B.3A,4D.5A.6B.7A).(1 B.2B,3A,4D.5A.6B.7B),(1 B.2B.3A,4D.5A,6B,7C),(1 B^B, 
3A,4 D,5A,6C7A).(1 B^B.3A,4D.5A.6C.7B).(1 B^B,3A,4D.5A,6C,7C).(1 B^B,3A.4D.5A,6D.7A), (1 B^B.3A,4D,5A, 
6D7B),(1 B,2B.3A.4D.5A.6D.7C).(1 B;2B.3A.4D,5B,6A.7A).(1 B^B.3A.4 D.5B.6A,7B).(1 B^B.3A.4D.5B,6A.7C).(1 B. 

15 2B.3A.4D.5B.6B,7A),(1 B^B.3A,4D.5B,6B.7B), (1 B^B.3A,4D,5B.6B.7C).(1 B^B,3A.4D.5B.6C.7A).(1 B^B^A.4D.5B, 
6C.7B),{1 B^B.3A,4 D.5B,6C,7C).(1 B.2B,3A,4D,5B,6D,7A).(1 B^B,3A.4D,5B.6D,7B).(1 B;2B.3A,4D,5B.6D,7C). (1 B, 
2B.3A.4E,5A.6A.7A),(1 B.2B,3A.4E.5A.6A,7B).(1 B^B,3A.4E,5A.6A.7C),(1 B.2B,3A.4 E.5A.6B.7A),(1 B,2B,3A,4E.5A, 
6B.7B),(1 B.2B,3A,4E,5A,6B7C),(1 B,2B,3A,4E,5A,6C,7A), (1 B,2B,3A.4E.5A.6C,7B).(1 B,2B,3A,4E,5A,6C.7C).(1 B, 
2B.3A.4E,5A,6D.7A),(1 B.2B.3A.4 E.5A.6D.7B).{1 B.2B,3A.4E,5A.6D.7C),(1 B,2B,3A.4E.5B.6A,7A).(1 B^B.3A.4E,5B. 

20 6A,7B). (1 B,2B,3A.4E,5B.6A,7C).(1 B,2B.3A.4E,5B.6B.7A),(1 B,2B.3A.4E.5B.6B.7B).(1 B.2B.3A.4 E.5B.6B.7C),(1 B. 
2B.3A.4E,5B.6C,7A).(1 B^B.3A,4E.5B,6C.7B).(1 B^B,3A.4E.5B,6C.7C), (1 B.2B.3A.4E.5B.6D.7A).(1 B^B.3A.4E,5B, 
6D.7B),(1 B^B,3A.4E,5B,6D.7C),(1 B^B.3B.4 A.5A,6A.7A).(1 B.2B.3B.4A,5A.6A.7B),(1 B.2B.3B.4A.5A.6A JC).{1 B. 
2B,3B.4A,5A,6B.7A). (1 B.2B.3B,4A.5A.6B.7B).(1 B,2B,3B,4A,5A,6B.7C).(1 B.2B.3B.4A.5A,6C.7A).(1 B.2B.3B.4 A.5A. 
6C,7B).(1 B.2B,3B,4A,5A,6C,7C),{1 B,2B,3B,4A.5A.6D,7A).(1 B.2B.3B,4A,5A,6D.7B), (1 B.2B,3B.4A,5A.6D.7C).{1B. 

25 2B.3B.4A.5B.6A,7A).{1 B,2B.3B.4A.5B.6A,7B).(1 B,2B,3B,4 A.5B.6A,7C).(1 B.2B.3B,4A.5B.6B.7A).{1B^B.3B,4A.5B. 
6B.7B).(1 B^B.3B.4A.5B,6B,7C). (1 B^B,3B.4A.5B.6C.7A),(1 B,2B,3B,4A,5B.6C,7B).(1 B.2B,3B,4A.5B,6C,7C).(1 B. 
2B.3B,4A.5B.6D,7A).(1B.2B.3B.4A.5B,6D.7B),(1B.2B,3B,4A,5B,6D.7C),(1B,2B.3B,4B,5A,6A7A). {1B,2B.3B,4B,5A. 
6A.7B).(1B,2B.3B,4B.5A.6A.7C).(1 B.2B.3B.4B.5A.6B,7A),(1 B.2B.3B.4 B,5A,6B.7B).(1 B.2B.3B.4B.5A.6B.7C).(1B, 
2B.3B.4B.5A.6C7A),(1 B.2B.3B.4B,5A.6C,7B). (1 B,2B,3B.4B.5A,6C.7C).(1 B,2B,3B.4B.5A.6D.7A).(1 B,2B.3B.4B.5A, 

30 6D.7B).(1B,2B,3B,4 B,5A,6D,7C),(1B,2B.3B,4B.5B,6A,7A).(1B,2B.3B,4B,5B.6A.7B).{1 B,2B,3B.4B,5B.6A.7C). {1B, 
2B,3B,4B,5B,6B,7A).(1 B.2B.3B,4B.5B,6B.7B),(1 B.2B.3B,4B,5B.6B.7C).{1 B.2B.3B.4 B.5B.6C.7A),{1 B^B,3B.4B.5B. 
6C.7B).(1 B.2B.3B.4B.5B,6C,7C).{1 B^B,3B.4B.5B,6D.7A). (1 B.2B,3B.4B.5B.6D,7B),{1 B.2B.3B.4B,5B,6D.7C).(1 B, 
2B.3B,4C,5A,6A.7A),(1 B.2B,3B,4 C.5A,6A.7B),{1 B,2B.3B.4C,5A,6A,7C),{1 B,2B,3B,4C.5A,6B,7A),(1 B,2B,3B.4C,5A, 
6B JB). (1 B.2B,3B,4C,5A,6B,7C),(1 B,2B.3B,4C,5A,6C,7A),(1 B.2B.3B.4C.5A,6CJB),(1 B,2B,3B.4 C,5A.6C,7C),(1 B 

35 2B.3B.4C,5A,6D.7A),(1 B.2B.3B,4C,5A.6D.7B),(1 B,2B.3B.4C.5A,6D,7C), (1 B.2B.3B,4C,5B,6A,7A),{1 B.2B.3B,4c! 
5B.6A,7B),(1 B.2B.3B,4C.5B,6A,7C),(1 B^B,3B,4 C,5B.6B.7A).(1 B.2B,3B.4C,5B.6B.7B).(1 B,2B,3B.4C.5B.6B,7C). 
(1 B.2B,3B.4C.5B.6C.7A), (1 B^B.3B.4C.5B.6C.7B).(1 B.2B.3B.4C.5B.6C,7C).(1 B,2B.3B.4C.5B.6D.7A).(1 B^B.3B 4 
C,5B,6D.7B).(1 B.2B,3B.4C,5B.6D,7C).(1 B,2B,3B.4D.5A.6A.7A).(1B^B.3B.4D.5A,6A,7B). (1 B.2B.3B.4D,5A.6A.7C). 
(1B,2B,3B,4D,5A,6B,7A).(1B,2B,3B,4D.5A,6B,7B).(1B,2B,3B,4 D.5A,6B.7C),(1B,2B.3B.4D.5A.6C.7A).(1B,2B.3b! 

40 4D.5A,6C.7B).(1 B.2B.3B.4D,5A,6C.7C), (1 B.2B,3B,4D,5A.6D.7A).(1 B.2B,3B.4D,5A,6D.7B).(1 B,2B.3B.4D.5A.'6D,' 
7C).(1 B.2B.3B,4 D.5B,6A.7A).(1 B^B,3B,4D,5B.6A.7B).(1 B,2B.3B.4D,5B.6A.7C).(1 B.2B,3B.4D.5B.6B,7A), (1 B^b'. 
3B,4D.5B,6B,7B).(1 B.2B.3B.4D,5B.6B,7C).(1 B^B,3B.4D,5B,6C.7A).(1 B^B.3B.4 D,5B,6C,7B).(1 B.2B,3B.4D.5b! 
6C.7C),(1 B.2B,3B.4D.5B.6D,7A),{1 B.2B.3B,4D.5B,6D,7B). (1 B.2B.3B,4D,5B,6D.7C),(1 B,2B.3B,4E,5A,6A,7A).(1 B. 
2B,3B.4E.5A.6A.7B).(1 B.2B.3B.4 E.5A.6A.7C).(1 B^B.3B.4E.5A.6B.7A),(1 B,2B,3B.4E.5A.6B,7B).(1 B^B.3B.4E,5A. 

45 6B.7C), (1 B.2B,3B,4E.5A.6C.7A).(1 B.2B.3B.4E.5A,6C.7B).{1 B.2B.3B.4E,5A.6C.7C),(1 B.2B.3B,4 E,5A,6D.7A),(1 B, 
2B.3B,4E,5A,6D.7B),(1 B.2B.3B.4E,5A,6D.7C).(1 B.2B.3B,4E.5B,6A.7A), (1 B^B,3B.4E.5B,6A.7B),(1 B^ B.3B.4E.5B, 
6A.7C).(1 B,2B.3B.4E,5B,6B.7A),(1 B^B.3B.4 E.5B.6B,7B).(1 B.2B,3B,4E,5B.6B,7C).{1 B^B.3B.4E.5B.6C,7A).{1 B. 
2B,3B,4E.5B.6C,7B), (1 B.2B,3B,4E.5B,6C,7C).(1 B.2B.3B,4E,5B,6D,7A).(1 B,2B,3B,4E,5B,6D.7B),(1 B;2B,3B.4 E. 
5B,6D,7C),(1 B,2B.3C,4A,5A,6A7A),(1 B,2B,3C.4A.5A,6A.7B).(1 B.2B,3C.4A.5A,6A,7C), (1 B,2B,3C.4A,5A,6B,7A),' 

50 (1 B,2B.3C.4A.5A,6B.7B),(1 B^B,3C.4A.5A.6B.7C).(1 B^B.3C.4 A.5A,6C,7A).(1 B^B,3C,4A.5A.6C.7B).(1 B^B,3C, 
4A.5A,6C,7C),(1 B,2B.3C.4A.5A.6D,7A). (1 B,2B,3C.4A,5A.6D,7B).(1 B^B,3C.4A,5A,6D.7C).(1 B.2B.3C.4A.5B,6A, 
7A),(1 B.2B,3C.4 A,5B,6A,7B).(1 B.2B.3C,4A.5B.6A.7C).(1 B,2B,3C.4A.5B.6B,7A).(1 B^ B.3C.4A,5B,6B,7B). (1 B^B, 
3C,4A.5B.6B.7C).(1 B.2B.3C,4A.5B.6C.7A).{1 B.2B.3C.4A,5B.6C.7B),(1 B^B,3C,4 A.5B.6C.7C).{1 B^B,3C.4A,5B.' 
6D,7A).(1 B.2B.3C.4A.5B.6D.7B).(1 B^B.3C.4A.5B.6D.7C), (1 B.2B.3C,4B.5AM.7A).(1 B^B.3C.4B.5A.6A,7B).(1 B* 

55 2B.3C.4B,5AMJC).(1B.2B,3C,4BM.6B7A),(1B,2B.3C,4B,5A.6B7B),(1B.2B,3C,4B.5A,6B7C).(1B^B,3C.^^^^ 
6C,7A). (1 B,2B.3C,4B.5A.6C.7B),(1 B.2B.3C,4B.5A,6C.7C).{1 B.2B.3C.4B.5A,6D.7A>.(1 B,2B.3C.4 B.5A,6D7B).(1 B 
2B,3C,4B,5A,6D.7C).{1 B.2B.3C,4B,5B,6A7A).(1 B.2B,3C.4B.5B.6A.7B), (1 B.2B,3C.4B.5B.6A.7C),(1 B,2B.3C.4b! 
5B,6B.7A).(1 B.2B,3C,4B.5B,6B.7B).(1 B.2B.3C,4 B,5B.6B JC),(1 B^B.3C,4B,5B,6C,7A),(1 B,2B,3C.4B,5B.6C.7B)' 
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(1 B.2B,3C,4B.5B,6C,7C), (1 B^B.3C.4B.5B.6D.7A),(1 B^B,3C.4B.5B.6D.7B),(1 B^ B.3C.4B.5B,6D,7C).(1 B^B.3C,4 
C,5A.6A.7A),{1 B^B,3C.4C.5A.6A,7B),(1 B,2B,3C.4C,5A.6A,7C),(1 B,2B,3C.4C,5A.6B,7A), (1 B,2B,3C,4C.5A.6B.7B), 
(1 B.2B.3C,4C.5A.6B.7C).(1 B.2B.3C.4C.5A.6C.7A).(1 B.2B.3C.4 C.5A,6C.7B),(1 B.2B,3C.4C,5A,6C.7C).{1 B.2B,3C. 
4C,5A,6D.7A).(1 B.2B.3C.4C.5A.6D.7B). (1 B^B.3C.4C,5A,6D,7C).(1 B^B,3C.4C.5B.6A,7A),(1 B,2B.3C.4C.5B,6A. 
7B).(1 B,2B.3C.4 C.5B.6A.7C).(1 B^B.3C,4C,5B.6B.7A).(1 B^,3C,4C.5B.6B.7B).(1 B,2B.3C.4C.5B.6B.7C), (1 B^B, 
3C.4C.5B,6C,7A).{1 B^B,3C,4C,5B.6C,7B).(1 B,2B.3C,4C.5B.6C.7C).(1 B,2B,3C.4 C.5B,6D,7A).(1 B.2B,3C.4C.5B. 
6D.7B).(1 B^B.3C.4C.5B.6D.7C),(1 B,2B,3C.4D.5A,6A.7A). (1 B^B.3C.4D.5A.6A,7B).{1 B.2B,3C,4D.5A,6A,7C).(1 B. 
2B,3C,4D,5A,6B,7A).(1 B,2B,3C.4 D,5A,6B,7B),(1 B^B,3C,4D,5A,6B,7C).(1 B,2B,3C.4D,5A,6C,7A).(1 B,2B,3C,4D. 
5A.6C,7B), (1 B^B.3C.4D,5A,6C,7C).(1 B.2B.3C,4D.5A.6D.7A),(1 B.2B.3C.4D.5A.6D.7B).(1 B^B.3C.4 D,5A,6D.7C). 
(1 B.2B.3C.4D.5BM.7A).(1 B.2B.3C.4D,5B.6A.7B),(1 B;2B,3C.4D,5B,6A.7C). (1 B,2B,3C,4D,5B,6B.7A),(1 B^ B,3C. 
4D.5B.6B,7B).(1 B^B.3C.4D.5B.6B,7C),(1 B^B,3C,4 D.5B,6C.7A),(1 B;2B.3C,4D,5B.6C,7B),(1 B,2B,3C,4D.5B,6C, 
7C),{1 B,2B.3C,4D.5B.6D7A), (1 B,2B,3C.4D.5B,6D.7B),(1 B,2B,3C.4D,5B,6D.7C),(1 B,2B,3C.4E.5A.6A.7A).(1 B.2B. 
3C,4 E.5A,6A.7B).(1 B^B,3C,4E,5A,6A,7C),(1 B^B.3C,4E,5A,6B.7A).(1 B^B,3C.4E.5A,6B.7B). (1 B^B.3C.4E,5A, 
6B;7C).(1 B.2B,3C,4E,5A,6C.7A).(1 B^B.3C,4E.5A,6C.7B).(1 B^B.3C.4 E.5A,6C.7C).(1 B,2B.3C.4E,5A.6D.7A).{1 B, 
2B,3C.4E.5A.6D.7B).(1 B.2B.3C.4E,5A.6D,7C), (1 B,2B.3C.4E.5B,6A.7A),(1 B,2B.3C,4E.5B.6A,7B),(1 B^B.3C.4E. 
5B,6A.7C).{1 B^B,3C.4 E.5B.6B,7A).(1 B,2B,3C.4E,5B,6B,7B).(1 B,2B,3C.4E.5B,6B,7C).(1 B.2B.3C.4E.5B,6C.7A). 
(1 B,2B,3C.4E,5B,6C.7B).(1 B,2B,3C.4E,5B.6C.7C).(1 B.2B,3C.4E.5B,6D,7A),(1 B,2B,3C.4 E,5B,6D.7B).(1 B,2B,3C, 
4E,5B,6D,7C),(1 B,2B.3D.4A,5A,6A.7A).{1 B.2B.3D.4A.5A,6A,7B), (1 B,2B,3D.4A.5A.6A7C),(1 B.2B,3D,4A.5A,6B. 
7A).(1 B,2B,3D,4A.5A.6B,7B).(1 B.2B,3D.4 A.5A,6B,7C).(1 B.2B.3D.4A.5A.6C,7A).(1 B,2B,3D,4A,5A,6C,7B).{1 B^B, 
3D.4A,5A,6C.7C). (1 B.2B.3D.4A,5A,6D.7A),(1 B,2B,3D.4A,5A.6D.7B),(1 B^B,3D.4A.5A.6D,7C),(1 B^B,3D.4 A.5B. 
6A.7A).(1 B^B.3D,4A,5B,6A.7B).(1 B,2B,3D.4A.6B,6A.7C),(1 B.2B.3D.4A.5B,6B,7A), (1 B2B,3D.4A,5B.6B.7B),(1 B. 
2B.3D.4A.5B,6B.7C),(1 B.2B.3D.4A.5B.6C,7A).(1 B,2B.3D.4 A.5B,6C.7B).(1 B.2B,3D.4A.5B.6C.7C).(1 B;2B.3D.4A. 
6B.6D,7A).(1 B.2B.3D.4A,5B,6D.7B). (1 B,2B.3D,4A.5B.6D,7C).(1 B,2B.3D.4B,5A.6A.7A),(1 B,2B,3D,4B.5A.6A,7B). 
(1 B,2B,3D.4 B,5A,6A,7C),(1 B,2B,3D,4B,5A.6B.7A).(1 B.2B.3D,4B.5A,6B,7B).(1 B.2B.3D,4B.5A,6B,7C), (1 B,2B,3D, 
4B.5A,6C,7A).{1 B,2B,3D,4B.5A,6C JB).{1 B,2B.3D.4B.5A,6C,7C).(1 B^B.3D.4 B,5A.6D.7A),(1 B,2B.3D.4B,5A,6D. 
7B).(1 B,2B,3D,4B,5A,6D,7C).(1 B^ B.3D.48,5B,6A.7A), (1 B.2B.3D.4B,5B,6A.7B),(1 B^B,3D,4B,5B.6A.7C),(1 B,2B, 
3D.4B,5B.6B,7A).(1 B^B,3D,4 B.5B,6B,7B),(1 B,2B.3D.4B,5B.6B.7C),(1 B,2B.3D,4B,5B,6C.7A),(1 B,2B.3D,4B.5B, 
6C,7B). (1 B,2B.3D.4B.5B,6C.7C),(1 B.2B.3D,4B,5B,6D.7A),(1 B.2B,3D.4B,5B,6D.7B).(1 B,2B,3D,4 B,5B,6D.7C),(1 B. 
2B,3D,4C.5A.6A.7A),(1 B,2B.3D,4C,5A,6A.7B).(1 B.2B,3D.4C.5A.6A.7C), (1 B.2B,3D,4C,5A.6B,7A).{1 B.2B,3D.4C. 
5A.6B,7B),(1 B,2B.3D,4C,5A,6B.7C),{1 B.2B,3D,4 C,5A.6C.7A),(1 B,2B,3D.4C,5A,6C,7B).(1 B.2B,3D.4C.5A.6C,7C), 
(1 B,2B.3D.4C,5A.6D.7A), (1 B,2B.3D.4C.5A.6D.7B).(1 B^B,3D,4C,5A,6D.7C),(1 B^B.3D,4C,5B.6A,7A).(1 B^B.3D.4 
C.5B,6A.7B).{1 B^B,3D,4C,5B,6A.7C),(1 B.2B.3D,4C,5B,6B,7A).(1 B,2B,3D.4C,5B,6B.7B), (1 B.2B,3D,4C.5B.6B.7C). 
(1 B.2B.3D.4C,5B.6C,7A),(1 B,2B,3D,4C,5B,6C7B),(1 B,2B,3D,4 C,5B,6C,7C),{1 B,2B,3D.4C,5B.6D,7A),(1 B,2B.3D, 
4C,5B,6D,7B),(1 B,2B.3D.4C,5B.6D,7C), (1 B,2B,3D.4D,5A,6A,7A),(1 B,2B.3D,4D.5A,6A,7B),(1 B,2B.3D,4D,5A.6A, 
7C),(1 B,2B,3D.4 D,5A.6B.7A).(1 B.2B,3D,4D.5A.6B,7B),(1 B,2B,3D,4D,5A,6B,7C).(1 B,2B.3D.4D.5A.6C.7A). (1 B.2B. 
3D.4D.5A.6C.7B),(1 B,2B,3D,4D.5A.6C,7C),(1 B.2B,3D,4D,5A,6D,7A).(1 B,2B.3D,4 D,5A,6D,7B).(1 B,2B,3D.4D.5A. 
6D,7G),(1 B.2B.3D.4D,5B,6A,7A).(1 B.2B.3D,4D,5B,6A,7B), (1 B;2B.3D.4D.5B.6A.7C),(1 B.2B.3D.4D,5B.6BJA).(1 B. 
2B,3D,4D,5B,6B,7B).(1 B,2B,3D.4 D.5B.6B,7C),(1 B^B.3D.4D,5B,6C.7A).(1 B^B.3D.4D.5B,6C.7B),(1 B.2B.3D,4D. 
5B,6C,7C), (1 B,2B,3D.4D,5B.6D.7A),(1 B.2B,3D.4D.5B.6D,7B),(1 B,2B,3D,4D,5B.6D.7C),(1 B.2B,3D,4 E.5A,6A.7A), 
(1 B,2B,3D,4E,5A,6A,7B),(1 B,2B,3D,4E,5A,6A,7C),(1 B,2B,3D,4E.5A,6B7A), (1 B,2B,3D,4E,5A,6B,7B).(1 B.2B.3D, 
4E.5A,6B.7C),(1 B.2B.3D.4E,5A,6C.7A).(1 B^B.3D.4 E,5A,6C,7B).(1 B,2B.3D.4E.5A.6C.7C).(1 B,2B.3D.4E.5A.6D. 
7A),(1 B,2B,3D.4E,5A,6D,7B); (1 B.2B,3D.4E.5A,6D,7C).(1 B.2B,3D.4E,5B,6A,7A),(1 B,2B.3D,4E,5B.6A.7B),(1 B^B. 
3D.4 E,5B,6A.7C).(1 B,2B,3D,4E,5B,6B,7A).(1 B.2B,3D,4E,5B,6B,7B).(1 B.2B,3D,4E,5B,6B,7C), (1 B,2B,3D,4E,5B, 
6C,7A).(1 B,2B,3D,4E,5B.6C.7B).(1 B.2B.3D,4E,5B.6C,7C).(1 B,2B.3D,4 E,5B.6D.7A).(1 B,2B.3D,4E,5B.6D.7B),(1 B, 
2B,3D,4E,5B,6D.7C).(1 B.2B,3E.4A.5A,6A.7A). (1 B.2B.3E.4A.5A,6A.7B).(1 B,2B.3E.4A,5A.6A,7C),(1 B.2B.3E,4A.5A. 
6B,7A).(1 B.2B,3E.4 A,5A,6B7B),(1 B.2B.3E.4A.5A,6B,7C),(1 B,2B,3E,4A,5A,6C.7A).(1 B,2B,3E,4A,5A,6C,7B), (1 B. 
2B,3E.4A.5A,6C.7C),{1 B.2B.3E.4A.5A.6D,7A).(1 B^B.3E,4A,5A.6D,7B).(1 B^B.3E.4 A,5A,6D.7C).{1 B^B,3E.4A.5B. 
6A,7A).(1 B^B,3E.4A.5B,6A.7B),(1 B.2B,3E,4A,5B,6A.7C), (1 B,2B,3E.4A,5B,6B,7A),(1 B,2B.3E.4A.5B.6B.7B).(1 B, 
2B,3E,4A,5B,6B.7C),(1 B,2B,3E,4 A,5B,6C.7A),(1 B,2B,3E.4A.5B.6C,7B),{1 B,2B,3E,4A.5B.6C,7C),(1 B,2B,3E.4A.5B, 
6D.7A). (1B,2B,3E.4A,5B,6D.7B).{1B.2B.3E.4A.5B.6D.7C).{1B^B.3E.4B.5A,6A.7A).(1B.2B.3E.4 B.5A.6A,7B).(1B. 
2B,3E,4B,5A,6A,7C),(1 B,2B,3E,4B.5A,6B,7A),(1 B.2B,3E,4B.5A.6B.7B), (1 B,2B,3E.4B,5A.6B.7C).(1 B,2B,3E,4B.5A. 
6C.7A),(1 B,2B.3E.4B.5A,6C.7B),(1 B,2B.3E.4 B,5A,6C,7C).(1 B.2B,3E,4B,5A,6D,7A),(1 B,2B,3E.4B.5A,6D.7B).(1 B, 
2B,3E.4B.5A.6D,7C), (1 B^B.3E,4B.5B.6A.7A),{1 B^B.3E,4B,5B.6A.7B),(1 B^B.3E,4B.5B,6A JC).(1 B.2B.3E,4 B.5B. 
6B,7A),(1 B,2B.3E.4B.5B,6B.7B).(1 B.2B.3E.4B.5B,6B,7C).(1 B.2B.3E.4B.5B.6C.7A). (1 B^B,3E,4B.5B,6C.7B),(1 B. 
2B.3E,4B,5B,6C,7C),(1 B,2B,3E.4B,5B,6D.7A),(1 B,2B,3E,4 B,5B,6D,7B),(1 B.2B.3E,4B,5B,6D.7C),(1 B,2B,3E.4C.5A. 
6A.7A),(1B,2B.3E.4C,5A,6A.7B). (1B.2B.3E.4C.5A.6A.7C),(1B,2B.3E.4C,5A.6B,7A).(1B,2B.3E,4C,5A,6B,7B),(1B. 
2B,3E.4 C,5A.6B,7C),(1 B^B,3E,4C.5A.6C.7A).(1 B^B.3E.4C.5A.6C,7B),(1 B^B,3E.4C,5A,6C,7C). (1 B,2B,3E.4C. 
5A.6D.7A).(1 B,2B.3E.4C.5A,6D7B).(1 B.2B.3E.4C,5A.6D.7C).(1 B,2B.3E.4 C.5B.6A.7A).(1 B.2B.3E.4C,5B.6A,7B). 
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(1 B.2B.3E.4C.5B,6A.7C).(1 B.2B,3E.4C,5B.6B,7A), (1 B,2B.3E,4C,5B.6B.7B),(1 B^B.3E,4C.5B.6B,7C),(1 B^,3E, 
4C,5B,6C.7A).{1 B^ B,3E.4 C.5B,6C,7B).(1 B^ B.3E.4C,5B.6C.7C),(1 B^B,3E.4C,5B,6D,7A).(1 B^B.3E.4C,5B.6D. 
7B). (1 B,2B.3E.4C.5B.6D.7C).(1 B.2B.3E.4D.5A.6A.7A).(1 B.2B.3E.4D.5A.6A.7B),(1 B.2B.3E.4 D.5A.6A,7C).(1 B,2B, 
3E.4D.5A.6B.7A),(1 B,2B.3E.4D.5A.6B.7B).(1 B^B,3E.4D.5A,6B,7C), (1 B,2B.3E.4D.5A.6C.7A),(1 B,2B.3E,4D.5A. 
6C.7B),(1 B,2B,3E,4D.5A.6C7C),(1 B^B,3E,4 D.5A.6D,7A),{1 B,2B.3E.4D,5A,6D,7B),(1 B,2B.3E,4D.5A,6D,7C).(1 B, 
2B.3E,4D,5B.6A.7A), (1 B^B.3E,4D.5B.6A,7B),(1 B.2B,3E.4D,5B.6A JC).(1 B^B3E.4D.5B.6B.7A).{1 B.2B.3E.4 D, 
5B,6B.7B).(1 B^B.3E,4D,5B.6B.7C),(1 B^B,3E,4D.5B.6C.7A).(1 B,2B.3E.4D.5B.6C.7B). (1 B.2B,3E,4D.5B.6C.7C). 
(1 B,2B.3E,4D,5B.6D,7A).(1 B,2B,3E.4D.5B,6D,7B).(1 B.2B,3E,4 D,5B.6D.7C).(1 B.2B.3E,4E.5A.6A,7A).(1 B,2B,3E, 
4E.5A.6A.7B),(1B^B.3E,4E.5A,6A,7C). (1B^B.3E.4E.5A.6BJA).(1B^B.3E.4E,5A,6BJB).(1B^B,3E.4E.5A.6B, 
7C).{1 B.2B.3E.4 E.5A,6C.7A).(1 B^B.3E.4E.5A.6C,7B).(1 B.2B.3E,4E,5A,6C,7C).(1 B.2B.3E,4E.5A.6D,7A). (1 B^ B, 
3E,4E.5A.6D.7B).(1 B^ B.3E,4E.5A.6D,7C).(1 B^ B,3E.4E.5B.6A,7A),(1 B,2B.3E.4 E.5B.6A.7B),(1 B^B.3E.4E,5B,6A, 
7C),(1 B^ B.3E,4E,5B,6B.7A),(1 B.2B.3E,4E,5B.6B.7B). (1 B.2B,3E.4E,5B,6B,7C),(1 B.2B,3E,4E.5B,6C.7A),(1 B.2B. 
3E,4E,5B.6C,7B).(1 B.2B.3E,4 E.5B,6C.7C),(1 B,2B.3E.4E,5B.6D,7A),(1 B.2B,3E.4E.5B.6D,7B).(1 B^B,3E.4E,5B.6D. 
7C). (1 B.2C,3A.4A.5A.6A.7A).(1 B.2C,3A,4A,5A,6A.7B).(1 B,2C.3A.4A.5A,6A.7C).{1 B;2C.3A,4 A.5A.6B7A).(1 B^C. 
3A.4A.5A.6B JB).(1 B.2C.3A.4A.5A.6B.7C).{1 B^,3A.4A,5A.6C JA), (1 B,2C,3A,4A.5A,6C,7B).(1 B^C,3A.4A.5A, 
6C.7C).{1 B^,3A.4A.5A.6D.7A),(1 B^.3A.4 A^.6D.7B).{1 B,2C.3A.4A.5A.6D.7C),{1 B^.3A,4A,5B.6A,7A).(1 B. 
2C.3A,4A,5B.6A,7B). (1 B^C.3A.4A.5B,6A.7C),(1 B,2C,3A.4A.5B,6B,7A).(1 B.2C.3A,4A,5B.6B7B),{1 B.2C,3A,4 A. 
5B.6B.7C),(1 B,2C.3A.4A.5B.6C.7A),(1 B.2C,3A,4A.5B,6C,7B),(1 B.2C.3A.4A,5B,6C.7C), (1 B.2C,3A,4A,5B,6D,7A), 
(1 B.2C,3A,4A,5B.6D.7B).(1 B.2C.3A,4A.5B.6D.7C).(1 B.2C.3A.4 B.5A,6A.7A).(1 B^.3A,4B.5AMJB).(1 B,2C,3A. 
4B,5A.6AJC),(1 B.2C.3A.4B,5A,6B.7A), (1 B.2C.3A.4B.5A.6B.7B).(1 B,2C.3A,4B.5A.6B.7C).(1 B,2C.3A,4B.5A,6C. 
7A).(1 B,2C.3A.4 B.5A.6C.7B).(1 B^C.3A.4B.5A.6C,7C).(1 B,2C,3A.4B.5A,6D.7A).{1 B.2C,3A.4B,5A.6D.7B), (1 B^C. 
3A,4B,5A,6D.7C),(1 B^.3A,4B.5B,6A.7A).(1 B^.3A,4B,5B.6^7B).(1 B,2C.3A.4 B.5B.6A.7C).(1 B,2C.3A,4B.5B.6B. 
7A).(1B.2C.3A.4B.5B.6B,7B),(1B,2C,3A,4B,5B.6B.7C). {1B.2C,3A.4B,5B,6C,7A).(1B^C.3A,4B.5B.6C.7B).(1B^C. 
3A.4B,5B.6C,7C).(1 B,2C,3A,4 B,5B,6D,7A).(1 B.2C,3A,4B,5B,6D,7B),{1 B.2C,3A.4B.5B,6D.7C),{1 B.2C,3A.4C,5A, 
6A.7A). (1 B.2C,3A.4C.5A.6A.7B).(1 B.2C.3A.4C.5A.6A.7C).(1 B.2C,3A,4C.5A,6B.7A).(1 B.2C.3A,4 C,5A.6B.7B),(1 B. 
2C.3A,4C.5A.6B,7C),(1 B,2C,3A,4C,5A.6C,7A),(1 B,2C.3A,4C,5A,6C.7B), (1 B^C.3A,4C,5A.6C.7C),(1 B^,3A.4C, 
5A,6D,7A).(1 B,2C,3A,4C,5A,6D7B),(1 B.2C.3A.4 C.5A,6D.7C).(1 B.2C,3A,4C,5B.6A,7A).(1 B,2C.3A,4C.5B.6A,7B). 
(1 B.2C.3A.4C.5B.6A.7C). (1 B,2C.3A.4C.5B,6B,7A).(1 B,2C,3A.4C,5B.6B.7B).(1 B.2C.3A.4C.5B.6B.7C).(1 B.2C.3A.4 
C.5B,6C.7A).(1 B.2C.3A,4C.5B,6C.7B).(1 B.2C.3A.4C.5B,6C.7C).(1 B.2C.3A,4C,5B.6D.7A), (1 B^C.3A,4C.5B.6D, 
7B),(1B,2C,3A.4C,5B.6D,7C),(1B,2C.3A.4D,5A.6A,7A),(1B,2C.3A,4 D,5A,6A.7B),(1B,2C.3A,4D,5A,6A.7C),(1B,2C, 
3A.4D.5A.6B.7A),(1 B.2C,3A.4D,5A,6B.7B). (1 B.2C.3A,4D.5A,6B.7C).(1 B^C.3A.4D.5A.6C.7A).{1 B.2C.3A.4D.5a! 
6C,7B),(1 B,2C,3A.4 D.5A,6C.7C).(1 B^C.3A,4D,5A.6D.7A),(1 B^C.3A,4D.5A,6D,7B).(1 B.2C.3A.4D.5A.6D,7C). (1B, 
2C,3A.4D,5B,6A.7A),(1 B.2C.3A,4D,5B,6A.7B).(1 B.2C.3A,4D,5B.6A,7C),{1 B,2C.3A.4 D,5B.6B.7A).(1 B,2C.3A,4D, 
5B,6B,7B).(1 B,2C,3A.4D,5B,6B,7C),(1 B,2C,3A,4D.5B,6C.7A). (1 B,2C,3A.4D.5B,6C,7B),{1 B.2C,3A,4D.5B.6C.7C). 
(1 B,2C,3A.4D,5B.6D.7A).(1 B.2C.3A.4 D.5B.6D.7B),(1 B.2C,3A.4D,5B.6D.7C),(1 B.2C.3A.4E.5A.6A,7A).(1 B^C.3a! 
4E,5A.6A.7B). (1 B.2C,3A.4E,5A.6A,7C).{1 B.2C,3A,4E,5A,6B,7A),(1 B.2C,3A,4E,5A,6B,7B),(1 B^C.3A.4 E,5A.6B, 
7C).{1 B^C.3A,4E.5A.6C.7A).(1 B^C,3A.4E,5A.6C,7B).(1 B^C,3A.4E.6A.6C,7C). (1 B,2C,3A.4E.5A,6D,7A).(1 B^C. 
3A,4E,5A.6D.7B).(1 B^,3A.4E.5A.6D,7C).(1 B,2C.3A,4 E.5B,6A.7A).(1 B.2C.3A,4E.5B,6A,7B).(1 B,2C.3A,4E,5B.6A. 
7C),(1 B,2C.3A,4E.5B.6B,7A). (1 B,2C,3A,4E.5B.6B.7B),(1 B.2C,3A,4E.5B.6B,7C),{1 B,2C,3A,4E,5B,6C.7A).(1 B.2C, 
3A.4 E,5B,6C.7B),(1 B,2C.3A.4E.5B,6C,7C),(1 B.2C,3A,4E,5B,6D.7A),(1 B.2C,3A,4E,5B,6D.7B), (1 B.2C.3A,4E.5b! 
6D.7C),{1 B,2C,3B.4A,5A,6A.7A),(1 B^C,3B,4A,5A.6A,7B).(1 B.2C,3B,4 A,5A.6A,7C).(1 B,2C.3B.4A,5A,6B.7A).(1 B.' 
2C,3B.4A,5A,6B.7B).{1 B.2C,3B.4A,5A.6B,7C). (1 B^,3B,4A,5A.6C,7A),(1 B^C.3B,4A,5A.6C,7B).(1 B^,3B,4a! 
5A,6C.7C).(1 B.2C.3B.4 A,5A,6D,7A),{1 B.2C.3B.4A,5A,6D.7B).(1 B,2C,3B,4A.5A.6D.7C),(1 B,2C,3B,4A.5B.6A,7A)i 
(1 B.2C.3B.4A,5B,6A.7B),(1 B^.3B.4A.5B,6A,7C).(1 B,2C.3B,4A,5B,6B.7A).(1 B.2C,3B,4 A.5B,6B,7B),{1 B.2C.3B, 
4A,5B,6B,7C),(1 B.2C,3B,4A,5B,6C,7A),(1 B,2C.3B.4A.5B,6C.7B). (1 B.2C.3B.4A.5B.6C,7C).(1 B.2C,3B.4A,5b!6d! 
7A).(1 B.2C,3B.4A.5B.6D,7B).(1 B,2C,3B,4 A,5B.6D,7C).(1 B,2C.3B.4B,5A,6A.7A).(1 B.2C.3B,4B.5A.6A,7B).(1B,2C. 
3B.4B.5A,6A,7C). (1 B^C.3B,4B.5A.6B.7A),(1 B,2C,3B,4B.5A,6B,7B),(1 B^.3B,4B,5A.6B,7C),(1 B.2C,3B,4 B,5A. 
6C,7A),(1 B,2C,3B,4B.5A.6C.7B).(1 B,2C.3B.4B.5A.6C,7C).(1 B^,3B.4B.5A.6D,7A). (1 B^,3B,4B,5A,6D.7B),(1 B, 
2C,3B.4B,5A,6D,7C),(1 B.2C.3B.4B,5B.6A7A),(1 B.2C,3B,4 B.5B.6A,7B).(1 B,2C,3B,4B,5B,6A,7C).{1 B,2C,3B,4b! 
5B,6B.7A).(1 B.2C.3B,4B,5B,6B.7B). (1 B,2C,3B.4B.5B,6B.7C).{1 B^C,3B.4B.5B.6C.7A).(1 B,2C.3B,4B.5B.6C.7B)! 
(1B,2C.3B,4 B,5B.6C.7C).(1B,2C.3B.4B,5B.6DJA).(1B.2C,3B,4B,5B.6D,7B).(1B.2C,3B,4B,5B.6D.7C), (1B^.3B. 
4C.5A,6A.7A).{1 B,2C,3B,4C,5A,6A,7B).(1 B,2C.3B,4C.5A,6A.7C),(1 B^C.3B,4 C.5A.6B.7A).(1 B.2C,3B.4C,5a!6b! 
7B),(1B.2C,3B.4C.5A,6B,7C).(1B^.3B.4C.5A,6C,7A), {1B.2C,3B,4C.5A.6C.7B).(lB.2C,3B.4C,5A.6C,7C).(1B^c! 
3B,4C.5A,6D.7A).(1 B.2C.3B.4 C.5A.6D.7B).(1 B^.3B,4C.5A,6D.7C).(1 B.2C.3B.4C.5B,6A,7A),(1 B,2C.3B.4C.5B.* 
6A,7B). (1 B.2C,3B.4C,5B,6A,7C),(1 B.2C,3B,4C,5B,6B,7A),(1 B,2C,3B.4C.5B.6B,7B),{1 B,2C.3B,4 C,5B,6B,7C),(1 B, 
2C,3B,4C,5B,6C.7A).(1 B,2C,3B,4C,5B.6C.7B),(1 B,2C,3B,4C,5B.6C.7C), (1 B.2C.3B,4C.5B,6D,7A).(1 B.2C.3B.4c' 
5B,6D.7B).{1 B.2C.3B,4C.5B,6D.7C).{1 B,2C,3B,4 D.5A,6A,7A).(1 B.2C.3B.4D.5A.6A.7B),(1 B.2C.3B.4D,5A,6A.7C).' 
(1 B.2C.3B.4D.5A,6B,7A). (1 B.2C.3B.4D,5A.6B.7B).{1 B^C.3B.4D.5A.6B.7C),(1 B^C.3B,4D,5A,6C.7A),(1 B,2C,3B 4 



259 



EP 1 422 218 A1 



D.5A.6C,7B).(1 B^,3B.4D,5A.6C.7C),(1 B^,3B,4D.5A.60.7A),(1 B^,3B.4D.5A.6D,7B), (1 B^C.3B,4D.5A,6D, 
7C),(1 B,2C,3B,4D.5B.6A,7A),(1 B.2C,3B.4D.5B.6A.7B).(1 B^C,3B.4 D,5B,6A,7C).(1 B,2C.3B.4D.5B.6B.7A).(1 B^C, 
3B.4D.5B.6B,7B).(1B,2C.3B.4D,5B,6B.7C). (1B,2C.3B,4D.5B.6C.7A),(1B.2C,3B,4D.5B,6C.7B).(1B,2C.3B.4D,5B. 
6C.7C),(1 B.2C.3B.4 D,5B.6D.7A),(1 B.2C.3B,4D,5B.6D.7B).(1 B.2C.3B.4D,5B.6D,7C),(1 B,2C,3B.4E.5A.6A7A), (1 B. 
2C.3B,4E.5A,6A.7B),(1 B^.3B.4E,5A,6A,7C).(1 B;2C.3B,4E,5A,6B,7A),(1 B^.3B.4 E,5A,6B.7B).(1 B^,3B.4E,5A, 
6B.7C).(1 B^.3B.4E,5A.6C.7A),(1 B^.3B.4E,5A.6C,7B). (1 B,2C.3B.4E,5A.6C.7C).(1 B;2C.3B.4E.5A,6D.7A).{1 B. 
2C.3B.4E,5A.6D,7B).(1 B^C,3B.4 E.5A,6D.7C).(1 B^C.3B.4E,5B.6A,7A).{1 B.2C,3B,4E,5B.6A,7B),(1 B;2C.3B.4E, 
5B.6A,7C). {1B.2C.3B.4E.5B.6B.7A).{1B,2C,3B,4E.5B,6B.7B),(1B,2C,3B,4E.5B.6B,7C),{1B,2C.3B.4 E,5B.6C.7A), 
(1 B.2C.3B.4E.5B.6C.7B).(1 B.2C.3B,4E,5B.6CJC).(1 B^C.3B,4E.5B.6DJA). (1 B.2C,3B,4E.5B.6D.7B),(1 B,2C.3B. 
4E.5B,6D,7C),(1 B^^,4A^.6A.7A).(1 B^.3C.4 A.5A.6A.7B),(1 B,2C,3C,4A.5AM.7C).{1 B,2C^,4A,5A.6B. 
7A).(1 B,2C,3C.4A,5A.6B.7B), (1 B^,3C,4A,5A,6B,7C).(1 B,2C.3C.4A.5A.6C.7A).(1 B^,3C.4A,5A.6C.7B),(1 B^. 
3C.4 A.5A,6C.7C),(1 B^C,3C,4A.5A.6D,7A).(1 B.2C.3C,4A,5A.6D.78).(1 B,2C,3C.4A.5A,6D,7C). (1 B^,3C,4A.5B. 
6A,7A),(1 B^C.3C.4A,5B,6A.7B).(1 B.2C.3C.4A.5B.6A.7C).(1 B^.3C,4 A,5B,6B,7A).(1 B,2C.3C.4A,5B.6B.7B).(1 B. 
2C.3C,4A,5B.6B.7C),(1 B,2C.3C.4A.5B,6C.7A), (1 B.2C,3C,4A,5B.eC7B).(1 B,2C.3C.4A.5B,6C.7C).(1 B.2C.3C.4A. 
5B.6D.7A).(1 B^.3C,4 A.5B.6D.7B).{1 B^.3C.4A.5B.6D,7C).{1 B^C.3C,4B.5A.6A,7A).(1 B,2C.3C,4B.5A,6A.7B). 
(1 B,2C,3C,4B,5A.6A.7C),(1 B.2C.3C.4B.5A.6B,7A).(1 B.2C.3C.4B.5A,6B.7B),(1 B,2C,3C.4 B,5A,6B,7C).(1 B^.3C. 
4B,5A.6C.7A),(1 B,2C,3C,4B,5A.6C,7B),(1 B,2C,3C,4B,5A,6C.7C), (1 B,2C,3C,4B,5A,6D,7A),{1 B.2C.3C.4B.5A.6D. 
7B),(1 B,2C.3C,4B,5A,6D,7C),(1 B.2C,3C,4 B,5B.6A,7A),(1 B,2C,3C.4B,5B,6A.7B).(1 B,2C,3C,4B,5B.6A.7C),(1 B.2C. 
3C.4B.5B,6B.7A). (1 B,2C,3C.4B,5B,6B,7B),(1 B.2C.3C.4B,5B,6B JC),{1 B,2C.3C.4B.5B.6C,7A).(1 B^,3C.4 B.5B. 
6C7B).(1 B.2C.3C.4B,5B.6C,7C).(1 B.2C.3C.4B,5B,6D.7A).(1 B.2C,3C.4B,5B.6D,7B). (1 B;2C,3C.4B,5B.6D,7C).(1 B. 
2C,3C,4C,5A.6A,7A).(1 B^C,3C,4C.5A,6A.7B),(1 B,2C.3C.4 C.5A.6A,7C).(1 B,2C,3C.4C,5A.6B,7A).{1 B^,3C.4C, 
5A.6B.7B).(1 B.2C.3C.4C,5A.6B,7C). (1 B.2C,3C.4C.5A.6C.7A).(1 B.2C,3C.4C.5A.6C.7B),(1 B.2C,3C.4C.5A.6C.7C). 
(1 B,2C.3C,4 C.5A.6D.7A).{1 B.2C.3C.4C,5A,6D,7B).(1 B.2C,3C.4C,5A.6D.7C).(1 B.2C,3C.4C.5B.6A.7A). (1 B.2C.3C. 
4C,5B.6A,7B).(1 B,2C,3C,4C,5B.6A7C),(1 B,2C,3C,4C.5B,6B,7A),(1 B,2C,3C.4 C,5B,6B,7B),(1 B,2C,3C.4C,5B,6B. 
7C).(1 B.2C.3C,4C.5B,6C.7A).(1 B.2C,3C,4C.5B.6C.7B), (1 B.2C.3C,4C,5B.6C.7C),(1 B,2C,3C.4C,5B,6D,7A),(1 B^C, 
3C,4C,5B,6D.7B).(1 B,2C.3C,4 C.5B,6D,7C).(1 B^,3C,4D.5A,6A.7A),{1 B^C.3C,4D,5AM.7B),(1 B,2C,3C,4D,5A. 
6A,7C), (1 B,2C.3C.4D,5A,6B.7A).{1 B,2C,3C,4D.5A,6B,7B),(1 B,2C.3C.4D,5A,6B,7C).{1 B,2C.3C.4 D.5A,6C.7A),(1 B. 
2C.3C,4D,5A.6C.7B).(1 B,2C.3C.4D.5A.6C.7C),(1 B.2C.3C.4D.5A,6D.7A). (1 B.2C.3C,4D.5A.6D.7B).(1 B.2C.3C.4D. 
5A.6D.7C).(1 B,2C.3C.4D,5B.6A.7A).(1 B.2C.3C,4 D.5B,6A.7B),(1 B.2C.3C.4D.5B.6A.7C).(1 B,2C,3C.4D,5B.6B,7A). 
(1 B,2C,3C,4D.5B,6B.7B). (1 B.2C,3C,4D.5B,6B,7C).(1 B,2C,3C,4D.5B.6C.7A),(1 B.2C,3C,4D.5B,6C,7B),(1B.2C,3C.4 
D,5B.6C.7C),(1 B.2C,3C,4D.5B,6D.7A),(1 B,2C.3C,4D.5B.6D.7B).{1 B.2C,3C,4D.5B,6D,7C), (1 B^.3C,4E,5A,6A, 
7A),(1 B.2C,3C,4E,5A.6A.7B).(1 B,2C,3C.4E.5A.6A.7C),(1 B,2C.3C.4 E.5A.6B.7A).(1 B.2C.3C.4E.5A.6B,7B).(1 B,2C, 
3C,4E.5A,6B.7C),(1B,2C,3C.4E,5A.6C,7A), (1B,2C.3C,4E,5A.6C,7B),(1B,2C,3C,4E,5A,6C,7C),(1B,2C.3C,4E,5A, 
6D.7A),(1 B.2C.3C.4 E.5A,6D,7B).(1 B,2C.3C,4E,5A.6D,7C).(1 B.2C.3C,4E,5B.6A,7A).(1 B,2C,3C.4E.5B.6A,7B), (1 B, 
2C.3C.4E.5B.6A.7C),(1 B,2C.3C,4E,5B.6B.7A).(1 B.2C,3C,4E.5B,6B.7B).{1 B,2C,3C,4 E,5B.6B,7C),{1 B^C.3C,4E, 
5B.6C.7A),{1 B,2C,3C,4E,5B,6C,7B),(1 B,2C,3C,4E,5B.6C.7C), (1 B^,3C.4E,5B,6D,7A).(1 B,2C.3C,4E,5B,6D,7B), 
(1 B.2C.3C.4E,5B.6D.7C).(1 B^C,3D.4 A.5A,6A,7A),(1 B.2C,3D.4A,5A,6AJB).{1 B,2C.3D.4A.5A.6A.7C).(1 B.2C.3D. 
4A.5A.6B,7A). (1 B,2C,3D.4A.5A,6B.7B),(1 B.2C,3D.4A,5A.6B.7C).(1 B^C.3D,4A,5A.6C.7A).(1 B,2C.3D.4 A,5A.6C. 
7B),(1 B,2C,3D.4A,5A,6C.7C).(1 B,2C,3D,4A,5A,6D,7A),(1 B,2C,3D,4A,5A,6D,7B). (1 B,2C.3D,4A,5A,6D.7C),(1 B,2C. 
3D.4A.5B,6A.7A),(1 B.2C.3D,4A,5B,6A,7B).{1 B,2C,3D,4 A.5B,6A,7C).(1 B.2C.3D,4A.5B.6B,7A),{1 B.2C,3D.4A,5B, 
6B,7B).{1 B^C,3D.4A,5B.6B.7C). (1 B,2C.3D.4A,5B,6C.7A).(1 B,2C.3D.4A,5B.6C.7B),(1 B^C.3D,4A.5B,6C,7C),(1 B. 
2C.3D,4 A,5B,6D.7A).(1 B.2C.3D.4A,5B.6D.7B).(1 B^C,3D,4A.5B,6D,7C).(1 B^.3D,4B,5A.6A.7A), (1 B^C,3D,4B, 
5A,6A.7B),(1 B.2C.3D,4B,5A,6A,7C).(1 B,2C,3D,4B,5A,6B,7A),(1 B,2C.3D,4 B,5A,6B,7B),(1 B,2C,3D,4B,5A,6B.7C), 
(1 B,2C,3D,4B,5A,6C.7A),{1 B,2C.3D.4B.5A,6C,7B). (1 B,2C.3D.4B,5A,6C,7C),{1 B,2C,3D,4B.5A.6D,7A),(1 B.2C,3D, 
4B,5A,6D,7B).(1 B.2C.3D,4 B.5A.6DJC).{1 B.2C.3D.4B,5B.6A,7A),{1 B,2C.3D.4B.5B.6A,7B).(1 B.2C.3D,4B.5B,6A, 
7C), (1 B,2C.3D.4B.5B.6B.7A).(1 B,2C.3D,4B,5B.6B.7B).(1 B.2C.3D.4B,5B.6B,7C).{1 B,2C.3D.4 B.5B,6C,7A).(1 B.2C. 
3D,4B,5B.6C.7B).(1 B.2C.3D.4B.5B.6C.7C),(1 B.2C,3D.4B,5B.6D,7A), (1 B.2C.3D.4B.5B.6D,7B).(1 B,2C,3D,4B.5B, 
6D,7C),{1 B^,3D,4C,5A,6A,7A).(1 B,2C.3D,4 C.5A,6A.7B),(1 B^C,3D,4C.5A.6A,7C).(1 B,2C,3D.4C,5A,6B,7A),(1 B, 
2C.3D.4C,5A,6B,7B), (1 B.2C,3D,4C,5A,6B,7C),(1 B,2C,3D.4C,5A.6C.7A),{1 B,2C,3D,4C,5A,6C,7B),(1 B,2C,3D,4 C, 
5A.6C,7C),(1 B,2C,3D.4C,5A,6D.7A),(1 B.2C,3D,4C.5A.6D.7B),(1 B.2C.3D,4C.5A,6D,7C), (1 B,2C,3D,4C,5B.6A.7A). 
(1 B.2C,3D,4C.5B,6A,7B),{1 B.2C.3D.4C.5B.6A.7C),{1 B.2C.3D.4 C.5B.6B,7A).(1 B.2C,3D,4C,5B,6B.7B),{1 B^C^D, 
4C.5B.6B,7C),(1 B.2C,3D.4C,5B,6C,7A). (1 B,2C,3D,4C.5B,6C,7B),(1 B.2C,3D.4C,5B,6C,7C),{1 B,2C,3D.4C,5B,6D. 
7A),(1 B,2C.3D.4 C.5B.6D.7B),(1 B^C.3D,4C.5B.6D,7C),(1 B;2C.3D.4D.5A.6A7A).(1 B.2C.3D,4D.5A.6A JB). (1 B^C. 
3D.4D,5A,6A.7C).(1 B,2C,3D.4D.5A.6B,7A),{1 B.2C.3D.4D.5A.6B,7B),(1 B.2C.3D,4 D.5A,6B.7C),(1 B;2C,3D,4D.5A. 
6C.7A),(1 B.2C.3D.4D,5A,6C,7B),(1 B.2C.3D,4D,5A,6C.7C), (1 B,2C.3D,4D.5A,6D.7A).(1 B,2C,3D.4D.5A,6D,7B),(1 B. 
2C.3D.4D.5A.6D,7C),(1 B,2C,3D,4 D.5B,6A.7A).(1 B,2C,3D,4D,5B,6A.7B),(1 B,2C,3D.4D.5B.6A,7C).(1 B.2C,3D.4D. 
5B,6B,7A). (1 B,2C.3D.4D.5B.6B,7B),{1 B,2C.3D,4D.5B.6B.7C).(1 B,2C.3D.4D.5B.6CJA),(1 B;2C,3D.4 D,5B.6C JB). 
(1 B,2C,3D,4D.5B,6C.7C),(1 B,2C.3D,4D,5B.6D.7A),(1 B,2C.3D.4D.5B,6D.7B), (1 B,2C,3D,4D,5B,6D.7C),(1 B,2C.3D. 
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4E,5A,6A.7A).(1 B^.3D,4E.5A,6A.7B).(1 B^C,3D.4 E.5A,6A.7C),(1 B^C.3D.4E.5A,6B.7A),(1 B.2C.3D,4E,5A,6B, 

7B).{1 B,2C,3D,4E,5A.6B.7C). (1 B.2C,3D.4E.5A.6C.7A).(1 B.2C.3D.4E.5A,6C.7B),(1 B.2C.3D.4E.5A,6C,7C),(1 B^. 

3D.4 E,5A.6D,7A),(1 B.2C.3D,4E,5A.6D,7B).(1 B^.3D,4E,5A,6D.7C),(1 B.2C.3D.4E.5B,6A,7A), (1 B.2C.3D.4E.5B. 

6A.7B).{1 B^C,3D.4E.5B,6A.7C).(1 B^C.3D.4E.5B,6B JA).(1 B^C.3D.4 E.5B.6B.7B).(1 B.2C.3D.4E.5B.6B.7C).(1 B, 
5 2C,3D.4E,5B,6C,7A),(1 B,2C,3D.4E.5B,6C,7B), (1 B,2C,3D.4E.5B,6C,7C).(1 B^C.3D,4E.5B.6D,7A),(1 B,2C,3D,4E, 

5B,6D,7B).{1 B^,3D.4 E.5B.6D.7C).{1 B;2C.3E.4A,5A,6A.7A),(1 B.2C.3E.4A.5A,6A.7B),(1 B.2C.3E.4A,5A.6^7C). 

(1 B.2C.3E,4A.5A.6B.7A),(1 B^,3E.4A,5A,6B.7B),(1 B^C.3E.4A.5A.6B,7C),(1 B,2C,3E,4 A.5A.6C.7A).(1 B,2C.3E. 

4A,5A,6C.7B),(1 B.2C,3E.4A.5A,6C.7C),(1 B^.3E.4A,5A,6D,7A), (1 B.2C.3E.4A.5A,6D.7B),{1 B,2C,3E,4A.5A,6D. 

7C).{1 B.2C.3E.4A.5B.6A.7A).(1 B.2C.3E.4 A.5B,6A,7B).(1 B,2C,3E,4A,5B.6A.7C),(1 B.2C.3E.4A,5B,6B.7A).(1 B,2C, 
10 3E.4A.5B.6B,7B). (1 B.2C.3E.4A.5B.6B,7C).(1 B,2C.3E.4A.5B.6C,7A).(1 B^.3E,4A,5B,6C,7B),(1 B^,3E,4 A,5B, 

6C,7C),{1 B,2C.3E,4A.5B.6D.7A),(1 B^C.3E.4A,5B,6D.7B),(1 B^,3E.4A.5B.6D.7C). (1 B^.3E.4B,5A,6AJA).(1 B. 

2C.3E.4B.5A.6A.7B),(1 B^.3E,4B,5A.6A.7C),(1 B.2C.3E,4 B,5A.6B.7A),(1 B^.3E.4B,5A,6B.7B),(1 B^C,3E,4B,5A. 

6BJC),(1 B.2C.3E,4B.5A.6C,7A). (1 B,2C.3E.4B,5A.6CJB).(1 B.2C.3E,4B.5A,6C.7C).(1 B,2C,3E.4B.5A,6D.7A).(1 B. 

2C.3E,4 B,5A,6D.7B).(1 B,2C.3E,4B.5A,6D.7C),(1 B^C.3E.4B.5B.6A,7A).(1 B^C.3E,4B,5B,6A,7B). (1 B^C.3E.4B. 
15 5B.6A.7C).(1 B.2C.3E.4B.5B.6B.7A).(1 B.2C.3E.4B.5B.6B.7B),(1 B.2C.3E.4 B,5B.6B,7C),(1 B,2C,3E.4B,5B,6C,7A), 

(1 B.2C.3E,4B,5B,6C.7B).(1 B.2C.3E,4B.5B.6C,7C). (1 B;2C.3E.4B.5B.6D.7A),(1 B^.3E.4B.5B,6D.7B),(1 B^C,3E. 

4B.5B.6D.7C).(1 B.2C,3E.4 C.5A.6A,7A),(1 B,2C.3E.4C,5A,6A.7B).(1 B,2C,3E.4C,5A.6A,7C),(1 B^.3E.4C,5A.6B, 

7A), (1 B,2C.3E,4C,5A,6B,7B).(1 B,2C,3E.4C,5A.6B,7C),(1 B,2C,3E.4C.5A.6C,7A).{1 B,2C,3E.4 C,5A.6C.7B),{1 B.2C, 

3E,4C.5A.6C.7C).(1 B,2C,3E.4C.5A,6D,7A).(1 B,2C,3E,4C,5A,6D,7B), (1 B.2C,3E,4C,5A.6D.7C),(1 B,2C,3E,4C.5B. 
20 6A,7A),(1 B,2C.3E.4C,5B.6A,7B).(1 B,2C.3E.4 C.5B.6A.7C).(1 B.2C.3E.4C.5B.6BJA).(1 B,2C.3E.4C,5B.6B.7B),(1 B, 

2C,3E,4C,5B,6B.7C), (1 B,2C.3E.4C,5B.6C,7A).(1 B.2C,3E.4C.5B.6C.7B),(1 B.2C,3E.4C.5B.6C.7C).(1 B^.3E.4 C. 

5B.6D.7A),(1 B^.3E,4C.5B,6D.7B).(1 B,2C.3E.4C.5B,6D.7C),{1 B.2C,3E.4D,5A.6A,7A). (1 B.2C.3E.4D.5A.6A.7B). 

(1 B.2C.3E,4D.5A,6A.7C).{1 B,2C.3E.4D.5A.6B.7A).(1 B.2C.3E.4 D.5A.6B.7B).(1 B.2C.3E,4D,5A.6B.7C),(1 B,2C.3E, 

4D.5A,6C,7A),(1 B,2C,3E,4D,5A.6C,7B), (1 B,2C.3E.4D.5A.6C.7C),(1 B,2C,3E.4D.5A,6D,7A).(1 B,2C,3E,4D,5A,6D. 
25 7B),(1B.2C,3E.4 D.5A,6D.7C).(1B,2C.3E.4D.5B.6A.7A),(1B.2C,3E.4D.5B.6A.7B).(1B.2C,3E.4D.5B,6AJC), (1B^C, 

3E,4D.5B,6B,7A),(1 B,2C.3E.4D,5B,6B.7B).{1 B^C.3E,4D,5B,6B,7C).(1 B^C,3E.4 D,5B.6C.7A),(1 B.2C.3E,4D.5B. 

6C.7B),{1 B,2C,3E.4D.5B.6C,7C),(1 B.2C,3E,4D,5B.6D.7A). (1 B.2C,3E,4D.5B.6D.7B).(1 B.2C.3E.4D,5B,6D,7C).(1 B, 

2C.3E,4E,5A,6A.7A).(1 B,2C,3E,4 E.5A.6A.7B).{1 B.2C.3E.4E,5A.6AJC).(1 B,2C.3E.4E.5A,6B.7A),(1 B,2C.3E,4E.5A. 

6B,7B). (1 B,2C,3E,4E.5A.6B.7C),(1 B,2C.3E.4E,5A.6C.7A),(1 B.2C,3E,4E.5A.6C.7B).(1 B.2C.3E.4 E.5A,6C.7C).{1 B. 
30 2C,3E,4E,5A.6D,7A),(1B,2C,3E,4E,5A,6D,7B).(1B.2C,3E,4E,5A,6D,7C). {1B.2C,3E,4E,5B.6A,7A),{1B.2C.3E,4E, 

5B.6A,7B).(1 B^C.3E.4E.5B.6A.7C),(1 B,2C.3E.4 E,5B,6B,7A).(1 B,2C,3E.4E,5B,6B,7B).(1 B^C,3E,4E.5B,6B,7C). 

(1 B.2C.3E.4E.5B.6C,7A). (1 B.2C,3E,4E,5B,6C,7B),(1 B^,3E.4E.5B,6C,7C),(1 B.2C.3E,4E,5B.6D,7A).(1 B^.3E,4 

E,5B,6D,7B).(1 B,2C,3E,4E,5B,6D.7C).(1 B,2D.3A,4A,5A,6A,7A).(1 B,2D,3A,4A,5A,6A.7B), (1 B.2D.3A,4A,5A,6A.7C), 

(1 B,2D,3A,4A.5A,6B.7A),(1 B,2D.3A,4A,5A,6B.7B),(1 B.2D,3A,4 A,5A,6B,7C),(1 B,2D,3A,4A,5A,6C.7A).(1 B.2D.3A, 
35 4A.5A,6C.7B),(1 B.2D,3A.4A.5A.6C.7C). (1 B.2D.3A,4A,5A,6D,7A).(1 B;2D,3A.4A,5A.6D.7B),(1 B.2D.3A,4A.5A.6D. 

7C).(1 B,2D,3A,4 A,5B,6A,7A),(1 B,2D.3A.4A.5B.6A,7B),(1 B^D.3A,4A,5B,6A,7C),{1B^,3A,4A,5B,6B,7A), (IB^D. 

3A.4A.5B,6B.7B).(1 B,2D,3A,4A.5B.6B.7C).(1 B.2D.3A.4A.5B.6C.7A).(1 B^D,3A.4 A.5B.6C,7B).(1 B.2D.3A.4A,5B, 

6C.7C).(1 B.2D,3A.4A,5B.6D,7A).(1 B.2D.3A,4A,5B.6D,7B), (1 B.2D.3A,4A,5B.6D,7C).(1 B^D,3A.4B.5A.6A.7A).(1 B. 

2D.3A,4B.5A,6A,7B),(1 B.2D.3A.4 B.5A,6A,7C).(1 B,2D,3A,4B.5A.6B.7A).(1 B,2D.3A,4B.5A,6B,7B),(1 B,2D,3A,4B.5A, 
40 6B.7C), (1 B,2D,3A,4B,5A,6C.7A),(1 B,2D,3A,4B,5A,6C,7B),(1 B,2D,3A.4B,5A,6C,7C),(1 B.2D,3A.4 B,5A,6D,7A),(1 B, 

2D.3A.4B.5A.6D.7B).(1 B,2D,3A.4B,5A.6D.7C),(1 B,2D,3A.4B,5B.6A,7A), (1 B.2D.3A.4B,5BM.7B),(1 B.2D,3A.4B. 

5B.6A,7C).(1 B,2D,3A.4B,5B.6B.7A).(1 B^D,3A,4 B,5B,6B,7B),(1 B^D.3A,4B,5B,6B.7C),(1 B^D,3A.4B,5B.6C.7A). 

(1 B.2D,3A.4B,5B,6C.7B), (1 B,2D,3A.4B.5B.6C.7C),(1 B,2D,3A,4B.5B,6D,7A),(1 B,2D,3A.4B,5B,6D.7B),(1 B,2D,3A,4 

B.5B,6D7C).(1 B.2D,3A,4C,5A,6A,7A).(1 B.2D.3A,4C.5A.6A.7B).(1 B,2D.3A,4C.5A.6A.7C). (1 B.2D.3A.4C.5A,6B7A), 
45 (1 B,2D.3A,4C.5A,6B,7B),(1 B,2D.3A.4C,5A,6B.7C),(1 B,2D.3A.4 C.5A.6C,7A),(1 B,2D.3A,4C,5A.6C.7B).(1 B,2D,3A, 

4C.5A,6C.7C),(1 B,2D,3A,4C,5A,6D.7A). (1 B,2D,3A.4C,5A,6D.7B).(1 B,2D,3A,4C,5A.6D,7C).(1 B.2D,3A,4C.5B,6A. 

7A).(1 B.2D.3A.4 C.5B,6A,7B),(1 B^D.3A,4C,5B,6A,7C).(1 B,2D.3A,4C,5B.6B.7A),(1 B.2D.3A.4C,5B,6B.7B). (1 B^D, 

3A.4C.5B,6B,7C).(1 B^D.3A,4C.5B,6C,7A).(1 B.2D,3A,4C,5B,6C.7B),{1 B.2D.3A.4 C,5B.6C.7C).(1 B,2D.3A.4C.5B, 

6D,7A),(1 B,2D,3A,4C,5B,6D,7B),(1 B.2D,3A,4C,5B,6D.7C), (1 B,2D,3A,4D,5A,6A,7A),{1 B,2D,3A,4D.5A.6A.7B),(1 B, 
50 2D.3A,4D,5A.6A.7C).(1 B,2D.3A,4 D.5A.6B.7A).(1 B,2D.3A,4D,5A,6B.7B).(1 B^D.3A.4D.5A.6B.7C),(1 B,2D.3A,4D, 

5A,6C,7A), (1 B,2D,3A.4D,5A,6C.7B),(1 B,2D,3A.4D.5A,6C.7C),{1 B,2D.3A.4D,5A,6D,7A).{1 B^D.3A,4 D.5A,6D.7B). 

(1 B.2D.3A,4D.5A,6D.7C).(1 B.2D,3A.4D.5B,6A.7A).(1 B.2D,3A.4D,5B,6A,7B). (1 B,2D,3A,4D,5B,6A.7C),(1 B,2D,3A. 

4D.5B.6B,7A).{1 B.2D,3A.4D.5B.6B,7B).(1 B,2D,3A.4 D.5B.6B,7C).(1 B.2D.3A.4D.5B.6C.7A).{1 B,2D.3A,4D.5B,6C. 

7B),(1 B.2D.3A,4D.5B.6C JC). (1 B^D.3A,4D.5B.6D.7A),(1 B,2D,3A.4D.5B.6D.7B),(1 B.2D,3A,4D.5B,6DJC).(1 B^D. 
55 3A.4 E,5A,6A.7A),(1 B,2D.3A,4E,5A.6A.7B),(1 B,2D,3A,4E,5A,6A,7C),{1 B,2D.3A,4E,5A,6B.7A). (1 B,2D,3A,4E,5A. 

6B,7B),(1B.2D.3A.4E.5A,6B.7C),(1B,2D.3A.4E.5A.6C.7A).(1B,2D.3A,4 E,5A,6C.7B).(1B,2D,3A.4E.5A.6C.7C).(1B, 

2D,3A,4E,5A.6D,7A),(1 B,2D,3A,4E,5A3D.7B). (1 B.2D.3A,4E.5A,6D,7C).(1 B.2D,3A,4E,5B.6A.7A).(1 B,2D.3A,4E. 

5B.6A.7B),(1 B^D.3A,4 E,5B,6A.7C),(1B^D,3A,4E.5B,6B.7A).(1 B.2D,3A,4E,5B,6B,7B).(1 B,2D.3A,4E,5B,6B,7C), 
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(1 B.2D,3A,4E,5B.6C,7A).(1 B,2D.3A,4E,5B.6C,7B),(1 B^D.3A,4E,5B,6C.7C),(1 B,2D,3A,4 E,5B,6D.7A),(1 B.2D,3A, 
4E.5B,6D.7B),(1 B,2D.3A,4E.5B,6D.7C),(1 B^D,3B.4A,5A.6A,7A), (1 B.2D,3B,4A,5A,6A,7B),{1 B^D,3B.4A,5A.6A, 
7C).(1 B,2D.3B.4A,5A.6B.7A).(1 B.2D,3B,4 A.5A,6B.7B).{1 B.2D.3B.4A,5A.6B.7C),(1 B.2D.3B.4A.5A,6C.7A).(1 B.2D. 
3B.4A,5A,6C,7B). (1 B.2D.3B.4A.5A,6C.7C).(1 B^D.3B.4A.5A.6D7A).(1 B^D.3B.4A.5A,6D.7B).(1 B^D.3B.4 A.5A. 
6D,7C),(1 B.2D,3B,4A,5B,6A.7A).(1 B^D.3B,4A,5B,6A,7B).(1 B.2D,3B.4A.5B.6A.7C). (1 B^D.3B.4A,5B,6B,7A),(1 B, 
2D,3B,4A,5B,6B,7B),{1 B^D.3B.4A.5B.6B.7C).(1 B.2D.3B.4 A,5B.6C,7A).(1 B^D,3B.4A.5B.6C,7B).(1 B^D,38.4A.5B. 
6C,7C),(1 B^D,38.4A,5B,6D,7A}, (1 B.2D.3B.4A.5B,6D.7B),(1 B.2D,3B.4A,5B.6D,7C).{1 B^D.3B.4B,5A,6A.7A).(1 B. 
2D,3B.4 B,5A,6A.7B).(1 B^D,3B.4B,5A,6A,7C).(1 B.2D,3B,4B,5A,6B.7A).(1 B,2D,3B,4B.5A,6B.7B). (1 B,2D,3B.4B, 
5A.6B.7C).(1 B.2D.3B.4B.5A.6C.7A).(1 B^D.3B.4B.5A.6C.7B).(1 B^D.3B,4 B.5A.6C.7C).(1 B,2D.3B,4B.5A.6D.7A), 
(1 B,2D,3B.4B.5A,6D7B).(1 B.2D.3B.4B.5A,6D,7C). (1 B.2D.3B.4B.5B,6A,7A).(1 B^D,3B.4B.5B.6A,7B),(1 B^D,3B. 
4B.5B,6A,7C),(1 B,2D.3B,4 B.5B.6B,7A),{1 B.2D,3B.4B,5B,6B,7B),(1 B^D^B,4B.5B,6B,7C).(1 B;2D,3B.4B,5B,6C, 
7A). (1 B.2D.3B.4B.5B.6C.7B),(1 B^ D.3B.48.5B,6C,7C),{1 B,2D.3B.4B.5B.6D.7A).(1 B,2D.3B.4 B.5B.6D.7B),(1 B,2D, 
3B,4B,5B,6D.7C).(1 B,2D,3B,4C,5A,6A,7A).(1 B^D.3B.4C,5A.8A,7B), (1 B^D.3B.4C.5A.6A,7C),(1 B^D,3B.4C,5A. 
6B.7A).(1 B.2D,3B.4C.5A.6B.7B),(1 B.2D.3B.4 C.5A,6B,7C).(1 B.2D.3B.4C.5A,6C.7A).(1 B.2D,3B.4C.5A,6C,7B).(1 B, 
2D.3B.4C.5A.6C.7C). (1 B^D.3B.4C.5A.6D.7A).(1 B,2D.3B,4C.5A.6D,7B).(1 B,2D.3B.4C,5A.6D.7C).(1 B^D.3B,4 C, 
5B,6A,7A),(1 B.2D.3B.4C.5B.6A,7B).(1 B^D,3B,4C.5B.6A,7C),(1 B^D.3B.4C.5B,6B.7A), (1 B^D.3B,4C,5B,6B.7B), 
(1 B,2D,3B,4C,5B,6B,7C),{1 B^D.3B.4C.5B,6C,7A),(1 B,2D,3B,4 C.5B,6C,7B),{1 B,2D.3B.4C.5B,6C.7C),(1 B^D.3B, 
4C.5B.6D,7A),{1 B.2D.3B,4C,5B.6D.7B). (1 B,2D,3B,4C,5B.6D.7C),(1 B,2D.3B,4D,5A.6A,7A),(1 B,2D.3B,4D,5A.6A. 
7B).(1 B,2D.3B.4 D.5A.6A.7C),(1 B;2D.3B.4D.5A.6B,7A),(1 B,2D.3B.4D.5A,6B.7B),(1 B^D.3B,4a5A.6B.7C). (1 B,2D, 
3B,4D.5A.6C.7A),(1 B.2D.3B,4DM,6C.7B).{1 B,2D.3B.4D,5A,6C,7C),(1 B.2D.3B,4 D.5A.6D.7A).(1 B,2D.3B.4D.5A, 
6D.7B).(1 B,2D.3B.4D.5A,6D.7C).(1 B,2D,3B.4a5B.6A.7A). (1 B.2D,3B,4D,5B,6A,7B),(1 B^D,3B.4D,5B.6A,7C),(1 B. 
2D.3B.4D.5B,6B,7A).(1 B.2D;3B,4 D,5B.6B,7B),(1 B^D,3B.4D.5B.6B.7C),(1 B^D,3B.4D,5B,eC.7A).(1 B.2D.3B.4D. 
5B,6C,7B). (1 B.2D,3B,4D.5B.6C.7C),(1 B.2D,3B,4D.5B,6D.7A).(1 B,2D.3B,4D,5B.6D.7B).(1 B,2D.3B.4 D.5B,6D.7C). 
(1 B,2D,3B,4E,5A,6A,7A),(1 B,2D,3B,4E,5A,6A,7B),(1 B.2D,3B,4E.5A,6A.7C), (1 B,2D,3B.4E,5A,6B,7A),{1 B,2D,3B, 
4E,5A,6B.7B).(1 B.2D.3B.4E,5A.6B,7C).(1 B.2D,3B.4 E.5A.6C,7A).(1 B.2D.3B.4E.5A,6C.7B),(1 B.2D.3B,4E,6A.6C. 
7C),(1 B.2D.3B,4E,5A.6D,7A), (1 B,2D,3B,4E,5A.6D,7B),(1 B,2D,3B.4E.5A,6D.7C),(1 B,2D,3B.4E,5B.6A,7A),(1 B^D, 
3B.4 E.5B.6A.7B).{1 B,2D,3B,4E.5B,6A,7C).{1 B,2D,3B,4E,5B,6B,7A),(1 B,2D.3B.4E,5B,6B,7B). (1 B,2D,3B,4E,5B, 
6B.7C),{1 B.2D.3B,4E.5B,6C,7A).(1 B,2D.3B.4E.5B.6C.7B).(1 B.2D.3B.4 E.5B.6C.7C).(1 B,2D.3B.4E.5B,6D7A).(1 B, 
2D,3B.4E,5B,6D.7B).(1 B,2D,3B.4E,5B,6D,7C). (1 B,2D.3C.4A,5A,6A,7A).(1 B.2D.3C.4A,5^6^7B).(1 B,2D,3C,4A. 
5A,6A,7C),(1 B.2D,3C.4 A.5A,6B.7A).(1 B,2D,3C,4A,5A,6B.7B).(1 B,2D,3C,4A,5A,6B,7C),(1 B,2D,3C.4A.5A,6C,7A), 
(1 B,2D.3C.4A,5A.6C.7B),(1 B.2D.3C,4A.5A.6C.7C),(1 B.2D.3C.4A.5A,6D.7A).(1 B.2D.3C.4 A,5A,6D.7B).(1 B^D,3C. 
4A,5A.6D.7C).(1 B,2D.3C,4A.5B,6A.7A),(1 B^D.3C,4A,5B.6A.7B), (1 B.2D,3C.4A.5B.6A.7C),(1 B,2D,3C,4A,5B,6B, 
7A),(1 B.2D,3C,4A.5B.6B.7B).(1 B,2D.3C.4 A,5B,6B.7C),(1 B,2D.3C.4A,5B.6C,7A),(1 B^D.3C.4A,5B,6C.7B).(1 B,2D, 
3C,4A.5B,6C.7C). (1 B,2D.3C,4A,5B.6D.7A),(1 B,2D.3C,4A,5B,6D,7B),(1 B,2D,3C,4A,5B,6D,7C).(1 B,2D.3C,4 B,5A, 
6A,7A),(1 B,2D.3C.4B.5A,6A,7B).(1 B.2D,3C.4B.5A.6A,7C).(1 B.2D.3C.4B,5A.6B.7A). (1 B,2D.3C,4B,5A.6B,7B).(1 B, 
2D.3C.4B,5A,6B.7C),(1 B,2D,3C,4B,5A,6C.7A),(1 B,2D.3C,4 B,5A,6C.7B),(1 B,2D,3C,4B,5A,6C.7C),(1 B,2D,3C,4B, 
5A.6D,7A),{1 B,2D.3C.4B,5A,6D,7B), (1 B^D.3C,4B,5A,6D,7C),{1 B,2D,3C,4B.5B,6A.7A),{1 B;2D,3C.4B,5B.6A.7B). 
(1 B,2D.3C,4 B.5B,6A.7C).(1 B.2D.3C,4B,5B.6B.7A),(1 B,2D.3C.4B.5B.6B.7B).(1 B^D,3C,4B.5B.6B.7C). (1 B.2D.3C, 
4B.5B.6C,7A).(1 B.2D,3C.4B.5B,6C,7B),(1 B.2D.3C,4B.5B,6C,7C),(1 B.2D.3C.4 B,5B,6D,7A).(1 B.2D,3C,4B,5B,6D. 
7B),(1 B.2D,3C,4B,5B,6D,7C).{1 B,2D,3C,4C,5A,6A.7A), (1 B,2D.3C,4C,5A,6A,7B).(1 B.2D,3C,4C,5A,6AJC),(1 B.2D, 
3C.4C,5A,6B.7A),(1 B.2D.3C,4 C.5A,6B,7B),(1 B^D.3C,4C.5A,6B,7C).{1 B,2D.3C.4C,5A,6C.7A).(1 B,2D.3C.4C.5A. 
6C,7B), (1 B^D.3C,4C,5A,6C,7C).(1 B.2D,3C.4C,5A,6D.7A),(1 B.2D,3C,4C,5A,6D,7B),(1 B,2D,3C,4 C,5A,6D,7C),(1 B, 
2D,3C,4C.5B.6A.7A).(1 B,2D.3C,4C,5B,6A,7B).(1 B.2D,3C.4C.5B.6A,7C). (1 B.2D.3C.4C,5B,6B.7A),(1 B,2D.3C,4C, 
5B,6B,7B),(1 B,2D.3C,4C.5B.6B,7C).(1 B.2D.3C.4 C.5B.6C,7A).(1 B,2D,3C,4C,5B.6C,7B).(1 B,2D.3C.4C,5B,6C.7C). 
(1 B.2D.3C,4C.5B,6D,7A), (1 B,2D,3C,4C.5B.6D.7B),(1 B,2D,3C,4C.5B.6D.7C),(1 B.2D,3C.4D,5A,6A,7A).(1 B,2D,3C.4 
D.5A,6A,7B).(1 B.2D,3C.4D,5A,6A,7C),(1 B,2D,3C.4D,5A.6B,7A).(1 B.2D,3C.4D.5A,6B7B). (1 B.2D,3C,4D.5A,6B. 
7C).(1 B,2D.3C,4D.5A.6C JA).{1 B.2D.3C.4D.5A.6C.7B).(1 B.2D,3C,4 D,5A.6C.7C).(1 B.2D.3C.4D,5A,6D,7A),(1 B.2D, 
3C,4D,5A.6D.7B).(1 B;iD,3C,4D,5A.6D,7C), (1 B,2D,3C,4D.5B,6A.7A),{1 B,2D.X.4D,5B.6A,7B),{1 B.2D.3C.4D.5B, 
6A.7C).(1 B.2D,3C,4 D^B,6B.7A),(1 B^D.3C.4D,5B,6B,7B),(1 B.2D,3C,4D,5B,6B,7C),(1 B,2D,3C,4D,5B,6C,7A), (1 B. 
2D,3C,4D.5B,6C,7B).(1 B^D.3C.4D,5B.6C,7C),(1 B,2D.3C,4D.5B.6D.7A).{1 B^D.3C.4 D.5B,6D.7B).(1 B.2D.3C.4D, 
5B,6D,7C),{1 B.2D,3C,4E,5A.6A,7A).{1 B.2D.3C.4E.5A,6A.7B). (1 B,2D,3C,4E,5A,6A,7C).(1 B,2D.3C.4E,5A.6B.7A). 
(1 B,2D.3C,4E,5A,6B.7B),(1 B,2D.3C.4 E.5A.6B.7C),(1 B^D.3C.4E,5A.6C,7A).{1 B.2D,3C.4E.5A,eC.7B),(1 B,2D,3C, 
4E,5A.6C.7C). (1 B,2D,3C.4E.5A.6D.7A),(1 B.2D,3C.4E.5A.6D,7B).{1 B,2D.3C.4E,5A.6D.7C),{1 B,2D^C.4 E.5B,6A, 
7A).(1 B.2D.3C.4E.5B.6A,7B),(1 B.2D.3C.4E.5B.6A.7C).(1 B,2D.3C,4E,5B.6B.7A), (1 B,2D,3C,4E.5B,6B,7B).{1 B.2D. 
3C.4E,5B,6B.7C).(1 B.2D,3C.4E.5B,6C.7A).(1 B,2D,3C,4 E.5B,6C.7B),(1 B.2D.3C,4E,5B,6C,7C),(1 B,2D.3C.4E.5B, 
6D,7A).(1B.2D,3C.4E,5B.6D.7B), (1B,2D.X,4E,5B,6D.7C),(1B,2D,3D.4A.5A,6A.7A),{1B.2D,3D,4A,5A,6A7B).{1B. 
2D,3D.4 A,5A.6A.7C).(1 B^D.3D.4A,5A,6B.7A),(1 B^D.3D,4A.5A,6B.7B).(1 B^D,3D.4A.5A,6B.7C), (1 BJ2D,3D.4A, 
5A,6C.7A),(1 B,2D.3D.4A.5A,6C.7B).(1 B^D.3D,4A,5A.6C.7C).(1 B,2D.3D.4 A,5A.6D,7A).{1 B.2D,3D.4A.5A,6D,7B). 
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(1 B,2D,3D,4A,5A.6D,7C),(1 B,2D,3D.4A,5B,6A,7A), (1 B,2D,3D.4A,5B.6A.7B),(1 B,2D,3D.4A.5B,6A7C).{1 B^D,3D, 
4A.5B.6B,7A),{1 B^D,3D.4 A.5B,6B.7B),(1 B^,3D.4A.5B,6B,7C),(1 B^,3D,4A,5B.6C.7A),(1 B,2D,3D,4A,5B.6C. 
7B). (1 B^a3D,4A.5B.6C,7C),(1 B^D.3D,4A,5B,6D,7A).(1 B^D.3D.4A.5B.6D,7B),(1 B^D,30,4 A,5B,6D,7C).(1 B^D, 
3D,4B.5A.6A.7A).(1 B.2D.3D,4B.5A.6A,7B).{1 B^D,3D.4B,5A.6A.7C). (1 B,2D.3D.4B,5A,6B7A).(1 B.2D,3D.4B,5A. 

5 6B.7B),(1 B^D.3D,4B,5A,6B.7C).(1 B^D.3D.4 B,5A,6C,7A),(1 B^D,3D.4B.5A.6C.7B).(1 B^D,3D,4B,5A,6C.7C).(1 B. 
2D.3D.4B,5A.6D.7A), (1 B^D.3D.4B.5A.6D.7B).{1 B.2D,3D,4B.5A.6D,7C).(1 B^D.3D.4B.5B.6A,7A).(1 B^D.3D.4 B, 
5B,6A,7B).(1 B^D.30,4B.5B.6A,7C).(1 B^D,3D.4B.5B.6B,7A).(1 B^D.3D,4B.5B.6B.7B), (1 B.2D.3D.4B.5B.6B JC). 
(1 B,2D,3D,4B,5B,6C.7A).(1 B^D,30,4B.5B.6C.7B),(1 B^D,3D,4 B^B,6C,7C).(1 B.2D.30,4B.5B.6D,7A),(1 B.2D^0. 
4B.5B,6D.7B).(1 B^D.3D.4B,5B,6D.7C). (1 B^D.3D,4C.5A,6A.7A).(1 B^D,3D,4C.5A,6A.7B),(1 B,2D.3D,4C,5A.6A, 

10 7C).(1 B.2D.3D,4 C.5A,6B.7A),(1 B.2D,3D.4C,5A,6B.7B).(1 B,2D.3D.4C.5A.6B.7C).{1 B.2D.3D.4C.5A,6C.7A), (1 B^D. 
3D,4C.5A.6C,7B).(1 B,2D.3D.4C,5A,6C,7C),(1 B^D,3D,4C,5A,6D,7A).(1 B;2D.3D.4 C,5A,6D JB).(1 B^D,3D.4C,5A. 
6D,7C)»(1 B^D,3D,4C.5B.6A7A),(1 B^0,3D,4C^B.6A.7B). (1 B,2D,3D,4C,5B,6A,7C).(1 B^D,3D.4C,5B,6B,7A),(1 B, 
2D.3D.4C.5B,6B,7B).(1 B^D.3D,4 C.5B,6B,7C).(1 B,2D.3D,4C.5B,6C,7A),(1 B,2D3D,4C.5B,eC.7B),(1 B.2D,3D.4C, 
5B.6C.7C), (1 B;2D.3D.4C.5B.6D7A).(1 B,2D,3D,4C,5B.6D,7B),(1 B^D.3D.4C,5B,6D,7C),(1 B.2D.3D.4 D,5A.6A,7A). 

IS (1 B.2D.3D,4D.5A,6A.7B),(1 B.2D,3D.4D.5A,6A,7C),{1 B.2D,3D.4D,5A,6B.7A), (1 B.2D.3D.4D.5A.6B.7B).(1 B.2D.3D. 
4D,5A.6B.7C).(1 B.2D,3D.4D,5A.6C.7A).(1 B.2D.3D,4 D.5A.6C.7B).(1 B.2D.3D.4D,5A.6C.7C),{1 B^D.3D,4D.5A.6D. 
7A).(1 B,2D.3D.4D.5A.6D7B), (1 B^D.3D,4D,5A.6D,7C),(1 B,2D.3D.4D,5B.6A,7A).(1 B.2D,3D,4D.5B,6A7B).(1 D, 
3D.4 D.5B,6A,7C),(1 B.2D.3D.4D.5B,6B.7A).(1 B,2D,3D.4D,5B,6B,7B),{1 B,2D.3D.4D,5B,6B.7C), (1 B,2D.3D.4D.5B, 
6C,7A),(1 B.2D,3D.4D.5B,6C,7B).(1 B.2D.3D,4D,5B,6C.7C),(1 B.2D,3D.4 D.5B.6D.7A).(1 B.2D.3D.4D,5B,6D,7B).(1 B. 

20 2D.3D.4D.5B,6D.7C).(1 B,2D.3D.4E.5A.6A.7A), (1 B^D,3D.4E,5A.6A,7B).(1 B^D,3D.4E,5A.6A,7C).(1 B,2D.3D.4E. 
5A.6B,7A).(1 B.2D.3D.4 E,5A,6B.7B).(1 B^D.3D.4E.5A,6B.7C).(1 B^D.3D.4E.5A.6C,7A),(1 B^D.3D.4E.5A.6C.7B), 
(1 B,2D.3D.4E,5A.6C.7C),(1 B^D.3D.4E,5A,6D,7A),(1 B^D,3D,4E,5A,6D,7B),(1 B,2D.3D,4 E.5A,6D.7C),(1 B^D,3D, 
4E,5B,6A.7A).(1 B,2D,3D,4E.5B.6A7B).(1 B^D,3D.4E,5B.6A,7C), (1 B.2D,3D.4E,5B,6B,7A),(1 B.2D,3D.4E.5B,6B, 
7B),(1 B.2D,3D.4E,5B.6B.7C).(1 B,2D,3D,4 E,5B.6C,7A).(1 B,2D,3D.4E.5B,6C,7B).{1 B.2D.3D.4E,5B,6C,7C),(1 B.2D, 

25 3D.4E.5B.6D JA). (1 B,2D.3D.4E,5B.6D,7B).(1 B.2D.3D.4E,5B,6D,7C).(1 B.2D.3E.4A.5A.6A,7A).(1 B,2D.3E,4 A.5A. 
6A,7B).(1 B,2D.3E.4A.5A,6A.7C).(1 B,2D,3E.4A,5A.6B,7A),(1 B.2D,3E,4A,5A,6B,7B). (1 B.2D,3E,4A,5A,6B,7C),(1 B. 
2D,3E,4A,5A,6C,7A),(1 B,2D.3E.4A,5A,6C,7B),(1 B,2D,3E.4 A,5A,6C.7C),(1 B^D,3E,4A,5A.6D,7A),(1 B.2D,3E,4A, 
5A,6D,7B),(1 B,2D,3E.4A.5A.6D,7C). (1 B,2D.3E,4A.5B,6A.7A).(1 B,2D.3E,4A.5B.6A,7B),(1 B^D,3E.4A.5B.6A.7C), 
(1 B,2D.3E.4 A,5B.6B.7A).{1 B^D,3E.4A.5B.6B,7B).(1 B,2D,3E.4A,5B,6B,7C).(1 B.2D,3E,4A,5B,6C,7A). (1 B^D,3E, 

30 4A,5B,6C.7B),(1 B,2D,3E,4A,5B,6C.7C),(1 B,2D,3E,4A,5B,6D,7A).(1 B,2D.3E,4 A,5B,6D.7B),(1 B,2D,3E,4A,5B,6D, 
7C).(1 B.2D,3E.4B.5A.6A.7A).(1 B.2D.3E.4B.5A.6A,7B), (1 B^D.3E,4B.5A,6A,7C).(1 B.2D.3E.4B.5A,6B,7A).(1 B^D. 
3E.4B.5A.6B,7B).{1 B,2D.3E.4 B,5A,6B,7C).(1 B.2D.3E,4B.5A.6C,7A).(1 B,2D.3E.4B.5A,6C,7B).(1 B^D.3E,4B,5A, 
6C,7C). (1 B^D.3E,4B.5A,6D,7A),(1 B^D,3E,4B.5A,6D.7B),(1 B.2D.3E.4B,5A,6D,7C),(1 B^ D,3E.4 B,5B.6A.7A),(1 B, 
2D,3E.4B,5B.6A.7B),(1 B.2D,3E.4B,5B.6A.7C),(1 B,2D.3E,4B,5B,6B,7A). {1 B.2D,3E.4B.5B.6B.7B),(1 B,2D,3E,4B,5B. 

35 6B,7C),(1 B.2D,3E,4B.5B,6C,7A).(1 B.2D.3E.4 B.5B.6C.7B).(1 B,2D.3E.4B.5B.6C,7C),(1 B.2D,3E.4B,5B.6D,7A).(1 B. 
2D,3E,4B,5B,6D.7B), (1 B.2D.3E,4B,5B.6D,7C),(1 B,2D.3E.4C,5A,6A,7A).{1 B,2D.3E.4C.5A.6A,7B),(1 B,2D,3E,4 C. 
5A,6A,7C).(1 B.2D.3E,4C,5A.6B.7A).(1 B.2D,3E,4C.5A.6BJB).(1 B^D.3E.4C.5A,6B,7C). (1 B.2D,3E.4C.5A.6C,7A). 
(1 B,2D,3E,4C.5A,6C,7B),(1 B.2D.3E.4C.5A,6C,7C),(1 B,2D,3E,4 C,5A.6D.7A).(1 B,2D,3E.4C,5A.6D,7B).(1 B^D,3E. 
4C,5A.6D,7C),{1 B,2D,3E.4C,5B,6A7A), (1 B.2D.3E,4C.5B.6A,7B).{1 B.2D.3E.4C.5B.6A7C).(1 B,2D,3E,4C,5B.6B. 

40 7A).(1B,2D,3E,4 C,5B,6B.7B),(1B,2D,3E.4C.5B.6B.7C),(1B,2D,3E,4C,5B,6C,7A),(1B,2D,3E,4C,5B.6C.7B), (1B.2D, 
3E.4C,5B.6C.7C),(1B.2D.3E.4C.5B,6D,7A).(1B,2D.3E.4C.5B.6D.7B).(1B.2D.3E,4 C.5B.6D.7C).(1 B.2D.3E.4D.5A. 
6A,7A),(1 B,2D.3E.4D,5A,6A7B),(1 B.2D.3E,4D.5A.6A.7C), (1 B,2D.3E.4D,5A.6B.7A),(1 B,2D.3E,4D,5A,6B.7B),(1 B, 
2D,3E,4D,5A,6B,7C),{1 B,2D,3E,4 D,5A,6C.7A).(1 B^D,3E,4D,5A.6C.7B),(1 B^D,3E,4D,5A,6C,7C),(1 B,2D,3E.4D, 
5A.6D.7A). (1 B.2D,3E.4D.5A.6D,7B),(1 B.2D.3E.4D,5A,6D,7C),(1 B^D.3E,4D^B.6A7A).(1 B^D,3E.4 D.5B.6A.7B). 

45 (1 B,2D.3E.4D.5B,6A,7C),(1 B.2D.3E.4D.5B.6B.7A).(1 B.2D,3E.4D,5B,6B.7B). (1 B,2D,3E.4D.5B.6B.7C),(1 B,2D,3E. 
4D,5B,6C,7A),(1 B,2D.3E.4D,5B.6C.7B).(1 B.2D,3E.4 D,5B,6C,7C),{1 B^D.3E,4D,5B.6D,7A).(1 B.2D,3E.4D.5B.6D, 
7B),(1 B.2D,3E.4D.5B.6D.7C). (1 B.2D.3E.4E.5A.6A.7A).(1 B.2D.3E,4E.5A.6A.7B).{1 B,2D.3E.4E.5A.6A.7C).(1 B^D, 
3E.4 E,5A,6B.7A).(1 B^D,3E,4E,5A,6B,7B).(1 B,2D,3E,4E,5A.6B,7C).{1 B^D,3E.4E,5A,6C,7A). (1 B^D,3E,4E,5A, 
6C,7B),{1 B^D.3E.4E.5A.6C,7C).(1 B,2D.3E.4E,5A,6D.7A).(1 B^D,3E.4 E,5A,6D,7B),(1 B.2D.3E,4E.5A,6D7C),(1 B. 

so 2D,3E.4E,5B.6A.7A).{1 B.2D.3E.4E.5B.6A.7B). (1 B.2D.3E.4E,5B,6A.7C).(1 B,2D,3E,4E,5B.6B.7A).(1 B^D,3E.4E.5B. 
6B.7B).(1 B.2D.3E.4 E.5B,6B,7C),(1 B^D.3E.4E.5B,6C,7A).(1 B^D.3E.4E.5B.6C,7B),(1 B^D,3E.4E.5B.6C.7C). (1 B. 
2D,3E,4E,5B,6D,7A).(1 B.2D.3E,4E.5B.6D,7B),{1 B,2D.3E,4E,5B,6D,7C),{1 B,2E.3A,4 A,5A.6A.7A),(1 B,2E.3A.4A.5A. 
6A.7B),(1 B^E.3A,4A.5A,6AJC),{1 B.2E,3A,4A.5A,6B.7A), (1 B,2E.3A,4A,5A,6B,7B).(1 B^E,3A.4A.5A.6B.7C).(1 B. 
2E.3A,4A,5A,6C,7A),(1 B,2E,3A.4 A.5A.6C,7B).(1 B^E,3A.4A.5A.6C,7C).(1 B,2E,3A,4A.5A.6D.7A).(1 B^ E.3A,4A,5A. 

55 6D.7B), (1 B,2E,3A.4A,5A.6D.7C),{1 B.2E,3A.4A.5B.6A.7A),(1 B.2E.3A,4A.5B,6A,7B).(1 B,2E,3A,4 A.5B,6A,7C),{1 B. 
2E,3A.4A.5B.6B.7A).{1B,2E.3A.4A,5B.6B.7B),(1B.2E,3A.4A.5B.6B.7C), (1B,2E.3A,4A,5B.6C,7A).(1B,2E.3A,4A,5B, 
6C,7B).(1 B.2E,3A,4A.5B.6C.7C).(1 B,2E,3A.4 A.5B.6D.7A).(1 B,2E,3A,4A.5B.6D,7B),(1 B.2E,3A,4A.5B.6D.7C),(1 B. 
2E.3A,4B,5A.6A.7A). (1 B.2E,3A.4B.5A.6A7B),(1 B.2E.3A.4B,5A,6A.7C).(1 B;2E.3A.4B.5A.6B.7A),(1 B.2E,3A.4 B.5A. 
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6B,7B).(1 B^E.3A,4B,5A.6B,7C),(1 B.2E.3A,4B,5A.6C.7A).(1 B,2E.3A.4B.5A.6C.7B). (1 B^E.3A.4B^.6C.7C).(1 8. 

2E.3A,4B,5A.6D,7A).(1 B.2E.3A,4B,5A.6D.7B).(1 B^E^,4 B.5A.6D.7C),(1 B^E^A.4B,5B.6A.7A),(1 B^E^.4B,5B. 

6A.7B).(1 B^E^A,4B.5B.6A.7C). (1 B.2E.3A.4B.5B.6B.7A).(1 B^E.3A,4B,5B.6B.7B).(1 B.2E.3A.4B.5B,6B.7C),(1 B. 

2E.3A.4 B,5B.6C.7A),(1 B^E.3A,4B.5B.6C.7B).(1 B.2E.3A.4B.5B.6C.7C),(1 B^E.3A.4B.5B.6D,7A). (1 B;2E.3A.4B. 
5 5B,6D,7B).(1 B.2E,3A.4B,5B,6D,7C).(1 B^E,3A,4C,5A,6A,7A).(1 B,2E.3A.4 C,5A.6A.7B),(1 B.2E.3A,4C.5A,6A.7C). 

(1 B,2E.3A.4C.5A,6B,7A).(1 B;2E.3A.4C.5A.6B.7B). (1 B^E.3A.4C.5A.6B.7C).(1 B^E^4C.5A.6C.7A).(1 B^.3A. 

4C.5A.6C.7B).(1 B;2E.3A.4 C.5A.6C.7C).(1 B^.3A.4C.5A.6D.7A).(1 B^E^.4C.5A,6D.7B).(1 B^E.3A.4C.5A.6D. 

7C). (1B.2E.3A.4C.5B.6A,7A).(1B^^.4C^B,6A.7B).(1B,2E,3A,4C,5B.6A.7C),(1B.2E,3A,4 C.5B.6B.7A),(1B.2E, 

3A.4C.5B.6B.7B).(1 B,2E.3A.4C.5B.6B.7C).(1 B;2E.3A.4C.5B.6C.7A), (1 B.2E.3A.4C.5B,6C.7B),{1 B.2E.3A.4C.5B. 
10 6C.7C).(1 B.2E.3A.4C.5B.6D,7A).(1 B^E,3A.4 C.5B.6D.7B),(1 B.2E.3A.4C.5B.6D.7C),(1 B^E,3A.4D.5A.6A.7A).(1 B. 

2E,3A.4D,5A.6A.7B). (1 B^E,3A.4D.5A,6A,7C).(1 B,2E.3A.4D.5A,6B,7A),(1 B^E,3A,4DM.6B.7B),(1 B^E3A.4 D. 

5A.6B,7C).(1 B^E^.4D.5A.6C.7A),(1 B^E,3A,4D.5A,6C.7B).(1 B^E,3A.4D^.6C.7C), (1 B;2E.3A.4D.5A,6D.7A), 

(1 B,2E.3^4D.5^6D.7B).(1 B^E.3A,4D.5A.6D.7C).(1 B;2E.3A.4 D.5B.6A.7A),(1 B^E.3A.4D.5B.6A,7B).(1 B^E.3A, 

4D,5B,6A,7C),(1 B^E.3A,4D,5B,6B,7A), (1 B.2E,3A,4D.5B,6B,7B).(1 B^E,3A,4D.5B.6B.7C),(1 B.2E.3A.4D,5B.6C. 
IS 7A).(1 B,2E.3A,4 D,5B.6C.7B),(1 B^E.3A,4D.5B,6C,7C).(1 B.2E.3A.4D,5B.6D.7A).(1 B.2E.3A,4D.5B,6D,7B). (1 B^E. 

3A.4D.5B.6D.7C).(1 B.2E,3A.4E.5A.6A.7A).{1 B^E.3A.4E.5A.6A.7B).(1 B.2E,3A.4 E.5A.6A,7C).(1 B^E^4E.5A.6B. 

7A),(1 B.2E,3A.4E,5A,6B.7B).(1 B.2E.3A.4E.5A.6B.7C). (1 B^E.3^4E,5A,6C.7A).(1 B^E.3A.4E.5A.6C.7B).(1 B^E. 

3A,4E.5A.6C.7C).(1 B,2E.3A.4 EM.6D.7A),(1 B^EM,4E.5A.6D,7B),(1 B,2E.3A,4E,5^6D,7C).(1 B.2E.3A.4E,5B.6A, 

7A). (1 B^E.3A,4E,5B.6A.7B).(1 B,2E,3A.4E.5B.6A.7C).{1 B,2E,3A.4E.5B.6B.7A).(1 B^E.3A.4 E.5B,6B,7B).(1 B.2E. 
20 3A.4E,5B,6B,7C),(1 B.2E.3A.4E.5B.6C,7A).(1 B.2E,3A.4E.5B.6C.7B). (1 B,2E.3A.4E.5B,6C.7C).(1 B.2E.3A.4E.5B,6D. 

7A),(1 B.2E,3A,4E,5B,6D.7B),(1 B.2E.3A.4 E.5B,6D.7C).(1 B^E.3B.4A.5A.6A.7A).(1 B^E.3B.4A,5A.6A,7B).(1 B^E. 

3B,4A.5A.6A.7C). (1 B^E.3B,4A.5A.6B.7A).(1 B.2E.3B.4A.5A,6B.7B).(1 B.2E.3B.4A.5A.6B.7C).(1 B,2E.3B.4 A.5A.6C. 

7A).(1 B^E,3B.4A.5A.6C.7B),(1 B^E.3B,4A.5A.6C.7C).(1 B,2E.3B.4A.5A.6D.7A). (1 B.2E,3B.4A,5A.6D.7B).(1 B,2E. 

3B,4A,5A,6D,7C).(1 B^E,3B.4A.5B,6A.7A),(1 B.2E,3B.4 A,5B,6A,7B),(1 B.2E.3B.4A,5B,6A.7C>.(1 B,2E,3B,4A.5B,6B. 
25 7A).(1 B.2E.3B.4A,5B,6B,7B), (1 B.2E.3B,4A.5B.6B.7C).(1 B,2E,3B,4A.5B.6C.7A).(1 B.2E.3B,4A,5B,6C.7B).(1 B,2E. 

3B.4 A,5B,6C,7C).(1 B.2E.3B,4A.5B.6D,7A).(1 B.2E,3B,4A,5B,6D,7B),(1B,2E,3B,4A.5B.6D.7C). (1B^E^B.4B.5A. 

6A,7A),(1 B,2E.3B.4B,5A.6A,7B),(1 B,2E,3B,4B,5A.6A.7C).(1 B.2E.3B,4 B,5A.6B,7A),(1 B.2E.3B.4B.5A,6B,7B).(1 B. 

2E.3B,4B,5A,6B.7C).(1 B^E.3B.4B,5A.6C,7A). (1 B^E,3B.4B.5A.6C.7B).(1 B.2E,3B.4B^6C.7C).(1 B.2E.3B,4B,5A. 

6D.7A),(1 B.2E.3B.4 B.5A,6D.7B).(1 B;2E,3B.4B.5A.6D.7C).(1 B.2E,3B.4B,5B.6A.7A).(1 B,2E.3B.4B,5B.6A.7B), (1 B. 
30 2E.3B.4B.5B.6A.7C),(1 B^E,3B.4B.5B,6B,7A),(1 B,2E.3B.4B,5B.6B,7B).(1 B,2E,3B,4 B,5B,6B.7C).(1 B.2E,3B.4B.5B, 

6C.7A).(1 B.2E.3B.4B,5B.6C.7B),(1 B,2E.3B,4B.5B.6C.7C). (1 B,2E.3B,4B.5B.6D.7A).(1 B^E,3B.4B,5B.6D.7B).(1 B. 

2E,3B.4B.5B.6D.7C),(1 B^E,3B.4 C,5A,6A.7A),(1 B,2E.3B,4C.5A,6A.7B).(1 B^E.3B.4CM.6A.7C).(1 B^E^B.4C^ A. 

6B,7A), (1 B.2E,3B,4C,5A,6B.7B),(1 B^E,3B.4C.5A,6B.7C).(1 B.2E^B.4C^ A,6C.7A),(1 B^E.3B,4 C,5A,6C,7B),(1 B. 

2E.3B.4C.5A,6C.7C).(1B^,3B.4C,5A,6D.7A).(1B,2E,3B.4C,5A,6D,7B), (1B.2E.3B.4C,5A,6D,7C),(1B.2E.3B,4C 
35 5B,6A.7A),(1 B.2E,3B.4C,5B,6A.7B).(1 B,2E.3B.4 C.5B,6A,7C),{1 B^E.3B,4C.5B,6B,7A).(1 B^E.3B.4C,5B.6B.7B) 

(1 B,2E.3B.4C.5B,6B.7C), (1 B,2E,3B.4C.5B,6C.7A),(1 B,2E,3B,4C.5B,6C,7B),(1 B^E.3B.4C.5B.6C.7C),(1 B,2E.3B.4 

C.5B.6D,7A).{1B.2E.3B.4C.5B.6D.7B).(1B.2E.3B.4C.5B.6D.7C).(1B,2E.3B.4D.5A.6A.7A). (1B^E.3B.40.5A.eA.7B), 

(1 B.2E.3B.4D.5A.6A.7C).(1 B.2E.3B.4D.5A.6B.7A).(1 B^E^B.4 D.5^6B.7B).(1 B^E.3B.4D.5A.6B.7C).(1 B^E^B. 

4D,5A,6C.7A),(1 B,2E,3B,4D,5A,6C,7B), (1 B,2E,3B,4D.5A,6C,7C).(1 B,2E.3B,4D.5A,6D,7A).(1 B.2E,3B,4D,5A.6D, 
40 7B),(1 B,2E,3B,4 D,5A,6D,7C),(1 B,2E,3B,4D,5B.6A.7A),(1 B.2E.3B.4D,5B,6A,7B),(1 B,2E.3B.4D.5B,6A.7C), (1 B,2E. 

3B,4D,5B.6B.7A).(1 B,2E.3B.4D,5B,6B.7B).{1 B.2E.3B.4D.5B,6B,7C).(1 B^E,3B.4 D,5B,6C.7A),(1 B.2E,3B.4D.5B 

6C.7B),(1 B,2E,3B.4D,5B,6C,7C).(1 B^E.3B,4D.5B,6D,7A). (1 B,2E,3B,4D,5B,6D,7B),(1 B^E^B.4D.5B.6D.7C).(1 B 

2E,3B.4E.5A.6A.7A).(1 B,2E,3B.4 E,5A.6^7B).(1 B^E^B.4E.5A.6A.7C),(1 B^E.3B.4E^A,6B.7A).(1 B^E^ B.4E^. 

6B.7B). (1 B^,3B.4E.5A,6B.7C).(1 B.2E.3B,4E,5A,6C.7A).(1 B,2E.3B,4E.5A,6C.7B),(1 B.2E.3B,4 E.5A.6C.7C),{1 B. 
45 2E.3B.4E.5A.6D,7A).(1 B^E.3B.4E.5A,6D.7B),(1 B^E.3B,4E,5A.6D,7C). (1 B.2E.3B.4E,5B,6A.7A).(1 B,2E.3B,4E.5B. 

6A,7B).{1B^E,3B,4E.5B.6A.7C).(1B,2E.3B.4 E.5B.6B,7A),(1B.2E,3B.4E,5B,6B.7B),(1B,2E,3B,4E,5B,6B.7C),(1B, 

2E.3B.4E.5B.6C,7A). (1 B,2E.3B,4E,5B,6C,7B),(1 B^E,3B.4E.5B.6C,7C),(1 B^E.3B,4E,5B.6D.7A).(1 B^E.3B.4 E. 

5B,6D.7B).(1 B,2E,3B,4E.5B,6D,7C).(1 B;2E.3C,4A.5AM.7A).(1 B,2E^.4A.5A.6A.7B). (1 B^,3C.4A.5A.6A.7C). 

(1 B.2E.3C.4A.5A,6B.7A).(1 B^E^.4A.5A.6B,7B).(1 B^E^.4 A.5A.6B.7C).(1 B.2E.3C.4A.5A,6C.7A).(1 B^E,3C. 
BO 4A.5A.6C.7B).(1 B,2E,3C.4A.5A.6C.7C), (1 B^E,3C,4A,5A,6D.7A).(1 B^E.3C.4A,5A,6D.7B).(1 B.2E.3C.4A,5A.6D. 

7C).(1 B.2E,3C.4 A,5B.6A.7A).(1 B^E.3C.4A.5B.6A,7B).(1 B^E.3C.4A.5B.6A,7C).(1 B,2E,3C,4A,5B.6B.7A). (1 B,2E. 

3C,4A.5B.6B,7B).{1 B.2E.3C,4A,5B,6B.7C).(1 B^E,3C,4A.5B.6C.7A),(1 B.2E.3C.4 A,5B.6C,7B),(1 B^E,3C.4A.5B. 

6C.7C),(1 B.2E.3C.4A.5B.6D.7A),(1 B.2E.3C.4A,5B.6D.7B). (1 B^E.3C.4A.5B.6D.7C),(1 B^E.3C.4B.5A.6A.7A).(1 B. 

2E,3C,4B.5A.6A.7B).(1 B^E,3C.4 B^.6A.7C).(1 B^E,3C.48^A.6B.7A).(1 B^E^,4B,5A.6B.7B),(1 B^E.3C.4B,5A 
55 6B.7C), (1 B,2E,3C.4B,5A,6C.7A),(1 B,2E,3C,4B.5A,6C.7B).(1 B,2E.3C,4B,5A.6C.7C),(1 B,2E,3C.4 B,5A,6D,7A),(1 B. 

2E,3C,4B.5A.6D.7B).(1B^E,3C.4B,5A,6D.7C),(1B.2E,3C.4B,5B,6A.7A), (1B,2E,3C.4B,5B.6A.7B).(1B,2E.3C,4B, 

5B,6A.7C).(1 B.2E.3C,4B.5B.6B.7A).(1 B^E.3C,4 B.5B.6B.7B),(1 B^E.3C,4B.5B,6B,7C).(1 B;2E.3C.4B,5B.6C.7A). 

(1 B,2E,3C.4B.5B.6C.7B). (1 B^E.3C.4B.5B,6C.7C).(1 B.2E.3C.4B.5B,6D.7A).(1 B,2E.3C.4B.5B.6D.7B).(1 B^.3C.4 
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B. 5B.6D.7C),(1 B.2E,3C,4C,5A.6A.7A),(1 B;2E.3C.4C.5A,6A.7B),(1 B^E.3C.4C,5A.6A.7C). (1 B.2E,3C.4C.5A,6B.7A), 
(1 B,2E.3C.4C.5A.6B.7B).{1 B.2E,3C,4C,5A.6B.7C),(1 B^E,3C.4 C,5A.6C,7A),{1 B,2E.3C,4C,5A,6C.7B),(1 B,2E,3C, 
4C,5A,6C.7C),{1 B,2E.3C,4C.5A.6D.7A). (1 B,2E,3C.4C.5A,6D,7B),(1 B.2E^,4C.5A.6D,7C).(1 B.2E,3C.4C.5B.6A, 
7A).(1 B.2E.3C.4 C.5B,6A.7B).(1 B^E.3C.4C.5B.6A.7C).(1 B.2E.3C,4C.5B,6B.7A).(1 B.2E.3C,4C.5B.6B.7B), (1 B.2E, 

5 3C.4C.5B,6B7C).(1 B.2E.3C.4C,5B,6C,7A),(1 B,2E,3C,4C.5B,6C.7B).(1 B.2E,3C,4 C.5B,6C.7C),(1 B.2E.3C.4C.5B. 
6D.7A).(1 B.2E.3C.4C.5B.6D.7B).{1 B^E.3C.4C.5B,6D JC). (1 B^E.3C.4D.5A.6A,7A).(1 B^E.3C.4D.5A.6A,7B).(1 B, 
2E,3C.4D,5A.6A,7C).{1 B^E,3C.4 D.5A,6B,7A),(1 B,2E.3C.4D.5A.6B,7B),(1 B;2E.3C,4D,5A,6B,7C).(1 B.2E,3C,4D, 
5A.6C,7A), (1 B.2E,3C,4D,5A.6C,7B).(1 8^ E,3C.4D.5A.6C,7C).(1 B;2E.3C.405A,6D.7A),(1 B^E,3C.4 a5A.6D.7B), 
(1 B.2E,3C,4D.5A.6D.7C),(1 B,2E,3C.4D,5B,6A,7A).(1 B^E.3C.4D.5B,6A,7B). (1 B,2E,3C,4D.5B.6A,7C),(1 B^E.3C, 

10 4D,5B,6B,7A).(1 B.2E,3C,4D.5B,6B7B).(1 B^E.3C.4 D,5B.6B.7C),(1 B.2E.3C.4D.5B.6C.7A).(1 B.2E.3C,4D,5B.6C, 
7B).(1 B,2E.3C.4D.5B,6C,7C). (1 B2E.3C,4D,5B.6D,7A).(1 B.2E,3C.4D,5B,6D.7B).{1 B,2E,3C.4D,5B.6D,7C),(1 B^E. 
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3B.4A.5B.6B.7B).(1C.2A.3B.4A.5B.6B.7C).(1C.2A.3B.4A.5B.6C.7A). (1C.2A.3B.4A.5B.6C.7B ,{1^2X38 MSB 
6C.7C).(1C,2A,3B.4A.5B.6D.7A).(1C.2A.3B.4 A.5B.6D.7B).(1C.2A.3B.4A,5B.6D.7C).(1C.2A.3B 4B 5A 7A) Mc" 
2A.3B,4B.5A.6A.7B). (1 C.2A.3B.4B.5A.6A,7C).{1C.2A.3B,4B.5A,6B.7A).(1 C,2A,3B.4B.5A.6B.7B) (1 C 2A 3B 4 B 
5A.6B,7C).(1C.2A.3B,4B.5A.6C.7A).(1C.2A.3B.4B,5A.6C.7B).(1C.2A.3B.4B.5A.6C.7C). (1C.2A 3B 4B 5A 60 7A»' 
(1C,2A,3B.4B.5A.6D.7B).(1C,2A.3B,4B,5A,6D.7C),(1C,2A,3B.4 B.5B.6A.7A).(1C.2A.3B.4B.5B.^ ^Bl'db PA 3b" 
4B.5B.6A.7C),(1C.2A.3B.4B.5B,6B,7A), (1C.2A,3B,4B.5B.6B.7B).(1C.2A.3B.4B.5B.6B.7C).(1C.2A 3B 4B Sfi'ec' 
7A).(1C.2A.3B,4 B.5B.6C.7B).(1C.2A.3B.4B.5B,6C.7C).(1C.2A.3B.4B.5B.6D.7A).(1C.2A.3B.4B.5B.6[i 7B) McS' 
3B.4B,5B.6D.7C).(1C.2A.3B.4C.5A.6A.7A).(1C.2A.3B,4C.5A.6A.7B).(1C.2A.3B.4 C.5A.6A,7C).(1C2A.3B4g'S' 
6B.7A).(1C,2A.3B.4C.5A.6B.7B),(1C.2A.3B.4C.5A,6B,7C). (1C.2A,3B,4C.5A.6C.7A).(1C.2A.3B 40 sX 6C 7BH1C 
2A.3B.4C.5A.6C.7C).(1 C.2A.3B.4 C.5A.6D.7A).(1C.2A.3B.4C.5A.6D.7B).(1C.2A.3B.4C.5A.6D.7ci dC^Jv 3B 4C 
5B 6A.7A). (1C.2A.3B.4C.5B.6A.7B).(1C.2A.3B.4C.5B.6A.7C).(1C.2A.3B.4C.5B.6B.7A).(1C.2A.3B.4 C S^'sB 76)' 
(1C.2A,3B.4C.5B.6B.7C).(1C.2A.3B.4C.5B.6C.7A).(1C.2A.3B.4C.5B.6C.7B), (1C.2A,3B.4C.5B 6C 7C) (1C 2^ 38 
4C.5B.6D.7A).(1C.2A.3B.4C.5B.6D.7B).(1C.2A.3B.4 C.5B.6D.7G).(1C.2A.3B.4D.5A.6A.7A).(lb ^ 3B 4d'5A 6A 
7B).(1C.2A.3B.4D.5A.6A.7C). (1C.2A.3B.4D.5A.6B.7A).(1C.2A.38.4D.5A.6B.7B).(1C.2A.3B 4D 5A6B 7'c) flcS' 
38.4 D,5A.6C.7A).(1C.2A.3B.40.5A.6C.7B),(1C.2A.3B,4D.5A.6C.7C).(1C.2A.3B.4D.5A.6D.7A) (lb 2A3B4D5A; 
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6D,7B),(1 C^3B.4D.5A.6D,7C).(1 C,2A.3B,4D,5B ,6A7A),(1 C.2A,3B,4 D.5B.6A.7B),(1 C.2A,3B.4D,5B,6A.7C).(1 C, 
2A.3B,4D,5B,6B,7A),(1C^A,3B.4D.5B.6B.7B). (1C^,3B.4D.5B,6B,7C),(1C^.3B.4D,5B,6C,7A).(1C;2A.3B,4D, 
5B.6C.7B),(1 C^!A.3B.4 D.5B.6C,7C).(1 C,2A,3B.4D.5B.6D,7A).(1 C.2A,3B.4D.5B.6D,7B).(1 C^.3B,4D.5B.6D.7C) , 
(1C.2A.3B.4E.5A,6A,7A).(1C.2A.3B.4E,5A,6A,7B).(1C;2A,3B,4E.5A.6A.7C).(1C.2A,3B,4 E,5A.6B.7A).{1C,2A.3B. 
4E.5A.6B,7B).(1C.2A.3B.4E,5A,6B.7C).{1C^,3B.4E.5A.6C.7A), (1C.2A.3B,4E.5A,6C.7B).(1C^,3B,4E.5A,6C, 
7C).(1C.2A.3B.4E.5A,6D,7A).(1C^.3B.4 E.5A,6D.7B),(1C,2A,3B.4E.5A.6D.7C).(1C^.3B.4E.5B.6A.7A).(1C^, 
3B,4E.5B,6A.7B), (1 C,2A.3B.4E.5B,6A,7C),(1 C^3B.4E,5B,6B.7A).(1 C^,3B.4E.5B,6B.7B).(1 C^.3B,4 E.5B, 
6B.7C),(1C,2A,3B.4E,5B,6C.7A),(1C^.3B.4E.5B.eC,7B).(1C^,3B.4E,5B.6C,7C), (1 C.2A.3B,4E,5B.6D,7A).(1 C, 
2A,3B.4E,5B.6D.7B),(1C,2A.3B.4E.5B.6D.7C).(1C.2A,3C,4 A.5A.6A.7A).(1C^,3C.4A.5A.6A,7B).(1C^.3C,4A, 
5A,6A,7C).(1C,2A,3C.4A.5A,6B.7A), (1C.2A,3C,4A.5A.6B7B).(1C^.3C.4A.5A,6B.7C).(1C^,3C,4A,5A,6C.7A), 
(1C,2A,3C.4 A.5A.6C.7B).(1C,2A,3C,4A,5A.6C,7C).(1C^.3C.4A.5A,6D.7A).(1C;2A.3C.4A.5A.6D,7B), (1C^.3C, 
4A.5A.6D,7C),(1C,2A.3C,4A,5B.6A,7A).{1C,2A,3C,4A.5B.6A,7B).(1C^3C.4 A.5B,6A,7C),(1C^,3C.4A,5B,6B, 
7A).(1 C^,3C.4A.5B.6B,7B),(1 C^3C,4A.5B,6B,7C). (1 C^.3C.4A.5B.6C.7A),(1 C,2A,3C,4A.5B.6C.7 B).(1 C^. 
3C.4A.5B.6C.7C).(1 C^,3C,4 A.5B.6D.7A).(1 C^,3C.4A.5B.6D7B).(1C,2A.3C.4A,5B.6D.7C).(1 C^.3C,4B,5A, 
6A JA). (1 C.2A.3C.4B.5A.6A.7B).(1 C.2A.3C.4B.5A.6A.7C).(1 C.2A.3C,4B.5A,6B JA).(1 C^,3C.4 B,5A.6B,7B),{1 C. 
2A.3C.4B.5A.6B,7C).(1C.2A.3C.4B.5A.6C.7A).(1C,2A.3C,4B.5A.6C.78). (1 C.2A,3C,4B.5A.6C.7C).(1 C.2A,3C,4B, 
5A.6D.7A),(1C,2A,3C,4B.5A,6D,7B).(1C,2A.3C,4 B,5A.6D.7C).(1C,2A.3C,4B,5B,6A.7A),{1C^,3C.4B,5B,6A,7B), 
(1C.2A,3C.4B.5B,6A,7C), (1C^A,3C.4B.5B.6B.7A),(1C^.3C,4B,5B,6B.7B).(1C^,3C,4B,5B,6B.7C).(1C^.3C.4 
B,5B,6C.7A).(1C.2A.3C.4B.5B,6C.7B).(1C.2A,3C.4B.5B.6C.7C).(1C.2A.3C.4B.5B.6D.7A). (1C,2A,3C.4B,5B.6D, 
7B).(1 C.2A.3C.4B,5B.6D JC).(1C,2A.3C.4C.5A.6A.7A).(1C.2A.3C.4 C.5A.6A.7B).(1 C,2A.3C.4C.5A.6A.7C).(1 C,2A. 
3C.4C.5A.6B.7A),(1 C.2A.3C,4C.5A.6B.7B). (1 C,2A,3C,4C.5A.6B.7C),(1 C.2A,3C.4C,5A.6C.7A),{1 C.2A,3C,4C.5A. 
6C.7B).(1 C,2A,3C,4 C,5A.6C,7C).(1 C,2A.3C.4C,5A,6D,7A),(1 C^.3C.4C,5A.6D.7B).(1 C,2A.3C,4C,5A.6D.7C), (1 C, 
2A.3C.4C.5B.6A,7A),(1C^,3C.4C,5B.6A,7B).(1C.2A.3C.4C.5B,6A,7C),(1C.2A,3C.4 C,5B,6B,7A).(1C^.3C,4C, 
5B.6B.7B),(1 C^,3C,4C,5B,6B,7C),(1 C^,3C,4C.5B.6C.7A), (1 C,2A,3C,4C,5B,6C.7B),{1 C,2A,3C,4C.5B.6C7C) . 
(1C.2A.3C.4C.5B.6D.7A),(1C.2A.3C.4 C.5B.6D.7B).(1C,2A.3C,4C.5B,6D.7C).(1C.2A.3C.4D.5A.6AJA).(1C.2A,3C. 
4D,5A,6A,7B). (1C,2A.3C.4D,5A,6A.7C),(1C,2A,3C,4D,5A.6B.7A).(1C,2A,3C.4D,5A,6BJB),(1C,2A,3C,4 D,5A.6B, 
7C).(1C,2A.3C,4D,5A,6C.7A).{1C,2A,3C,4D,5A.6C.7B).(1C,2A,3C.4D.5A,6CJC). (1C,2A,3C,4D,5A.6D.7A),(1C.2A. 
3C,4D,5A.6D,7B).{1 C^,3C.4D.5A,6D.7C),(1 C.2A.3C.4 D.5B.6A,7A),(1 C^.3C.4D.5B,6A.7B),(1 C.2A,3C.4D,5B. 
6A.7C).(1 C.2A,3C,4D.5B,6B.7A), (1 C^.3C,4D.5B.6B.7B),(1 C.2A,3C.4D.5B.6B.7C).{1 C.2A,3C.4D,5B,6C.7A).(1 C, 
2A,3C.4 D,5B,6C.7B),(1C,2A.3C,4D.5B.6C,7C).(1C,2A,3C.4D,5B.6D.7A),(1C.2A,3C,4D.5B,6D,7B). (1C.2A,3C.4D, 
5B.6D.7C).(1C,2A.3C.4E.5A.6A,7A).(1C.2A.3C,4E.5A,6A.7B).(1C^.3C.4 E.5A,6A,7C),(1C.2A.3C.4E.5A.6B.7A). 
(1C.2A.3C,4E,5A.6B.7B).(1C.2A.3C.4E.5A.6B,7C). (1C,2A,3C.4E.5A.6C.7A).{1C.2A.3C.4E.5A.6C.7B).(1C;2A,3C, 
4E,5A,6C.7C),{1 C,2A.3C.4 E,5A.6D,7A),(1 C.2A.3C,4E.5A,6D,7B),(1 C.2A,3C.4E,5A,6D.7C).(1C,2A.3C,4E,5B.6A, 
7A), (1 C,2A,3C,4E.5B,6A,7B).(1 C.2A,3C,4E,5B.6A,7C),(1 C^A,3C.4E.5B.6B.7A).(1 C^,3C,4 E,5B,6B,7B),(1 C.2A. 
3C.4E,5B,6B,7C).{1C.2A.3C,4E.5B.6C,7A).(1C,2A.3C.4E.5B.6CJB). (1C.2A,3C.4E.5B.6C.7C).(1C,2A.3C.4E,5B. 
6D,7A),(1 C.2A,3C,4E,5B.6D,7B).(1 C,2A.3C,4 E,5B,6DJC),(1 C.2A.3D.4A.5A,6A.7A).(1 C,2A.3D,4A,5A,6A.7B),(1 C, 
2A.3D.4A,5A,6A,7C). (1C,2A.3D.4A.5A.6B,7A).(1C.2A.3D.4A.5A.6B,7B).(1C^A.3D.4A.5A.6B.7C).(1C.2A,3D,4 A. 
5A,6C,7A).{1 C.2A,3D,4A,5A,6C,7B).{1 C.2A.3D,4A.5A.6C,7C),(1 C.2A,3D.4A,5A,6D.7A), (1 C.2A,3D.4A.5A,6D,7B), 
(1 C.2A.3D.4A.5A,6D.7C).(1 C,2A.3D.4A.5B.6A.7A).(1 C,2A,3D,4 A.5B,6A.7B),(1 C,2A,3D.4A.5B.6A7C),(1 C.2A,3D. 
4A,5B.6B.7A),(1C.2A,3D.4A,5B,6B.7B). (1C,2A,3D.4A,5B,6B,7C),(1C,2A,3D,4A,5B.6C.7A).(1C,2A,3D,4A.5B,6C. 
7B).(1C.2A,3D,4 A.5B.6C,7C).(1C^A.3D.4A,5B,6D.7A).(1C.2A,3D.4A.5B.6D.7B),(1C,2A,3D.4A.5B,6D.7C). (1C.2A, 
3D.4B,5A,6A,7A),(1 C,2A,3D,4B.5A,6A,7B).(1 C,2A.3D,4B,5A,6A.7C).(1 C.2A,3D.4 B,5A,6B,7A).(1 C.2A,3D,4B.5A, 
6B.7B),(1C,2A.3D,4B,5A,6B,7C),(1C,2A,3D.4B,5A.6C,7A), (1C,2A,3D.4B.5A.6CJB),{1C.2A,3D,4B.5A.6C.7C),(1C. 
2A.3D.4B,5A,6D,7A),(1 C,2A.3D.4 B,5A.6D.7B),(1 C,2A.3D,4B,5A.6D.7C).(1 C,2A.3D.4B,5B.6A,7A).(1 C^,3D,4B. 
5B.6A.7B). (1C.2A,3D.4B.5B.6A,7C),{1C.2A.3D.4B,5B.6B.7A).(1C.2A,3D.4B.5B,6B.7B).{1C.2A.3D.4 B.5B,6B.7C). 
(1C.2A,3D,4B,5B.6C.7A),(1C.2A.3D.4B,5B.6C.7B).{1C.2A.3D,4B,5B,6C.7C). {1C,2A.3D.4B,5B,6D,7A),(1C.2A,3D, 
4B.5B.6D.7B).(1C.2A.3D,4B,5B.6D.7C).(1C.2A.3D.4 C.5A,6A.7A).(1C.2A,3D.4C.5AM.7B).(1C,2A,3D.4C,5A.6A. 
7C).(1 C,2A,3D,4C.5A.6B7A), (1 C^,3D,4C.5A,6B,7B).(1 C,2A,3D.4C,5A.6B,7C),(1 C^.3D.4C.5A.6C.7A).(1 C^, 
3D,4 C.5A,6C.7B),(1C^.3D,4C.5A.6C.7C),(1C.2A.3D.4C.5A.6D,7A),(1C.2A,3D,4C,5A,6D,7B), (1C.2A,3D.4C.5A, 
6D,7C),(1C^3D.4C,5B,6A,7A),(1C.2A,3D,4C^B,6A.7B).(1C,2A,3D,4 C.5B.6A.7C),(1C,2A.3D.4C,5B,6B,7A).(1C, 
2A.3D.4C.5B.6B.7B).(1 C,2A,3D,4C,5B,6B,7C), (1 C,2A,3D.4C.5B.6C,7A).(1 C,2A,3D,4C.5B.6C,7B),(1 C,2A,3D,4C, 
5B.6C.7C),(1 C,2A.3D.4 C,5B.6D.7A),(1 C^.3D,4C,5B,6D.7B),(1 C;2A.3D,4C.5B.6D.7C),(1 C.2A.3D.4D,5A,6A.7A), 
(1C,2A.3D,4D.5A,6AJB).(ia2A.3D.4D.5AM.7C).(1C.2A.3D.4D,5A.6B,7A),(1C.2A.3D,4 D,5A.6B.7B).(1 C,2A.3D. 
4D.5A,6B,7C).(1C,2A.3D,4D,5A.6C.7A).(1C.2A.3D,4D,5A.6C.7B). (1C^.3D.4D.5A.6C.7C),(1C.2A.3D.4D.5A.6D, 
7A),(1C.2A,3D,4D,5A.6D,7B),{1C,2A.3D,4 D.5A,6D,7C),(1C,2A,3D,4D,5B.6A,7A).(1C,2A,3D,4D.5B.6A.7B),(1C,2A, 
3D,4D,5B.6A.7C), (1C.2A,3D.4D.5B,6B,7A),(1C,2A,3D,4D,5B,6B,7B),{1C,2A,3D.4D,5B,6BJC),(1C,2A,3D,4 D,5B, 
6C,7A),(1C,2A.3D.4D,5B.6C.7B).(1C,2A.3D.4D.5B,6C.7C).(1C,2A.3D,4D,5B,6D.7A), (1C.2A,3D,4D,5B,6D.7B),(1C. 
2A,3D,4D,5B,6D,7C),(1C^,3D.4E,5A.6A.7A),(1C^.3D.4 E.5A.6A.7B),(1C,2A,3D.4E,5A,6A,7C).(1C;2A.3D.4E. 
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5A,6B,7A),{1C.2A.3D,4E,5A.6B.7B). (1C,2A,3D.4E,5A.6B,7C).(1C^.3D.4E.5A,6C.7A).(1C;2A.3D.4E.5A,6C.7B), 
{1C.2A.3D.4 E.5A.6C.7C).{1C^.3D,4E.5A,6D,7A).(1C.2A,3D.4E.5A,8D.7B).(1C.2A.3D.4E.5A.8D,7C). (1C.2A,3d! 
4E,5B,6A.7A).(1 C^.3D.4E.5B.6A,7B),(1 C^.3D.4E,5B,6A.7C).(1 C.2A.3D.4 E.5B.6B.7A).(1 C,2A.3D.4E.5B.6B. 
7B).(1C.2A.3D.4E.5B.6B.7C).(1C^,3D.4E.5B,6C.7A). (1C,2A.3D.4E.5B.6C.7B).(1C;2A,3D.4E.5B,6CJC).(1C^ 

5 3D,4E.5B.6D,7A),(1C.2A,3D,4 E.5B,6D,7B).(1C,2A,3D.4E.5B,6D.7C).(1C.2A,3E,4A,5A,6A,7A),(1C^,3E,4A.5A,' 
6A.7B). (1 C.2A.3E.4A,5A.6A,7C).(1 C.2A,3E.4A,5A.6B7A).(1 C.2A,3E,4A.5A.6B.7B).(1 C^.3E.4 A.5A.6B.7C),(1C, 
2A.3E,4A,5A.6C.7A).(1 C^,3E.4A.5A.6C,7B).(1 C^.3E.4A,5A,6C,7C). (1 C.2A.3E.4A.5A.6D.7A).{1 C.2A.3E.4a! 
5A.6D.7B),(1C^,3E,4A.5A.6D.7C).(1C.2A,3E.4 A.5B.6A,7A),{1C.2A.3E,4A,5B,6A,7B).(1C.2A,3E.4A.5B,6A.7C), 
(1C.2A.3E,4A.5B.6B.7A), (1C,2A.3E.4A.5B.6B.7B).(1C.2A,3E.4A.5B.6BJC).(1C.2A.3E,4A,5B,6C.7A).(1C,2A.3E 4 

10 A.5B.6CJB).(1C,2A,3E.4A.5B.6C7C),(1C.2^3E.4A,5B.6D7A).(1C.2A.3E.4A.5B.6D7B).(1C,^^^ 

(1C,2A,3E.4B,5A.6A,7A).(1C,2A,3E,4B,5A.6A.7B),(1C;2A,3E,4 B,5A,6A,7C),(1C^.3E,4B.5A,6B.7A),(1C^,3E 
4B,5A,6B.7B),(1 C.2A.3E.4B,5A,6B.7C), (1 C.2A.3E.4B,5A.6C.7A),(1 C.2A.3E.4B.5A,6C.7B).(1 C.2A.3E,4B,5A.8c' 
7C).(1C^3E,4 B,5A,6D,7A).(1C^.3E.4B,5A,6D,7B),(1C^^E,4B,5A,6D.7C),(1C.2A.3E,4B.5B.6A,7A). (1C 2A 
3E.4B.5B,6A,7B).(1C,2A.3E.4B.5B.6A.7C).(1 C.2A.3E.4B,5B.6B7A).{1 C,2A.3E.4 B.5B,6B,7B),(1 C,2A.3E.4B 5B 6B 

IS 7C).(1C.2A.3E.4B.5B.6C.7A).(1C.2A,3E.4B.5B.6C,7B). (1C.2A.3E.4B.5B.6C.7C).(1C^.3E.4B,5B.6D.7A) (1C^* 
3E.4B.5B.6D.7B),(1C.2A.3E.4 B,5B.6D.7C).{1C.2A.3E.4C.5A,6A,7A).(1C.2A,3E.4C.5A.6A.7B).(1C^.3E.4C.5A.* 
6A,7C), (1 C.2A,3E,4C,5A,6B,7A),(1 C.2A,3E.4C.5A,6B,7B),(1 C.2A.3E.4C.5A.6B.7C),(1 C^A.3E,4 C.5A,6C.7A).(1 C. 
2A.3E.4C.5A.6C,7B),(1C.2A,3E.4C.5A,6C,7C).(1C^;3E.4C.5A,6D.7A). (1C.2A,3E.4C,5A,6D.7B).(1C,2A.3E 4C 
5A,6D.7C).{1C,2A.3E.4C.5B.6A,7A).{1C.2A.3E.4 C.5B.6A.7B),(1C.2A.3E.4C,5B,6A.7C).{1C,2A,3E.4C.5B.6B,7A)i 

20 (ia2A,3E.4C,5B,6B,7B), (1C.2A.3E.4C.5B.6B.7C).(1C.2A,3E.4C.5B,6C.7A).(1C,2A.3E.4C.5B,6C.7B).(1C.2A,3E 4 
C.5B.6C.7C).(1 C.2A.3E,4C,5B.6D.7A).(1 C.2A.3E.4C.5B.6D.7B),(1 C.2A.3E,4C.5B,6D.7C). (1 C.2A.3E.4D.5A.6A, 
7A),(1C.2A.3E.4D.5A,6AJB),(1C.2A.3E.4D.5A,6A.7C).(1C,2A,3E,4 D.5A.6B.7A).(1C,2A.3E,4D,5A,6B.7B).(1C 2A* 
3E,4D,5A.6B.7C),{1C,2A,3E.4D,5A,6C.7A), (1C,2A,3E.4D,5A,6C.7B).(1C^^E.4D.5A,6C.7C).(1C^,3E,4D.5A 
8D.7A).{1C.2A,3E.4 D5A.6D.7B).(1C,2A,3E,4D,5A,6D,7C),(1C.2A,3E,4D.5B.6A,7A).(1C.2A,3E,4D,5B.6A.7B) (1C 

25 2A,3E.4D.5B.6A.7C).(1C.2A.3E.4D.5B.6BJA).(1C.2A.3E.4D.5B.6B7B).(1C.2A,3E.4 D.5B,6BJC).(1C 2A 3E AD 
5B.6C,7A),(1C,2A.3E,4D.5B,6C,7B).(1C,2A,3E,4D,5B,6C,7C), (1C,2A,3E,4D,5B,6D.7A),(1C,2A.3E,4D 5B 6D 7B)' 
(1C,2A,3E,4D,5B.6D.7C).(1C,2A,3E,4 E,5AM,7A),(1C,2A,3E,4E.5A.6A.7B),(1C^.3E,4E,5A.6A.7C),(1C,2A,3e' 
4E.5A.6B.7A). (1C,2A.3E.4E.5A.6B,7B).(1C.2A,3E.4E.5A,6B,7C).(1C^.3E.4E.5A,6C.7A),{1C,2A.3E.4 E.5A 6C 
7B).(1C.2A,3E.4E,5A.6C.7C),(1C;2A.3E,4E.5A.6D,7A).{1C.2A.3E,4E.5A.6D.7B), {1C,2A.3E.4E.5A,6D,7C).(1C 2a' 

30 3E.4E,5B.6A.7A),{1C,2A,3E,4E,5B,6A,7B).(1C,2A.3E.4 E,5B.6A.7C),(1C,2A,3E.4E.5B.6B,7A).(1C,2A,3E,4E,5B!6Bi 
7B),(1C,2A.3E,4E,5B.6B.7C), (1C,2A.3E,4E.5B,6C.7A),(1C.2A.3E,4E.5B,6C.7B),(1C.2A.3E.4E.5B.6C.7C),(1c!2a! 
3E,4 E.5B,6D,7A),(1C.2A.3E,4E.5B.6D.7B).(1C,2A.3E,4E.5B.6D,7C).(1C.2B.3A,4A,5A,6A,7A), (1C,2B.3A.4A 5a! 
6A,7B),(1C.2B,3A.4A,5A,6A,7C).(1C^B,3A.4A,5A,6B,7A).(1C,2B.3A,4 A.5A.6B.7B),(1C.2B,3A,4A.5A,6B7C).(1C 
2B.3A,4A.5A.6C,7A).{1C,2B,3A,4A.5A.6C,7B). (1C,2B,3A.4A.5A,6C.7C),(1C,2B.3A,4A.5A.6D,7A),(1C.2B.3A 4A* 

35 5A,6D.7B).(1C.2B,3A.4 A.5A.6D.7C).(1C,2B.3A.4A,5B.6A7A).(1C.2B,3A,4A.5B.6AJB).(1C,2B,3AM,5B,6A.7C)i 
(1C.2B,3A,4A.5B,6B,7A),(1C.2B,3A.4A.5B,6B.7B).(1C,2B,3A,4A.5B,6B7C),(1C,2B,3A,4 A,5B,6C.7A),(1C 2B 3A 
4A,5B.6C,7B).(1C.2B,3A.4A.5B,6C.7C).{1C,2B.3A,4A,5B.6D.7A), (1C.2B,3A.4A,5B,6D.7B),(1C^B.3A.4A,'5B.'6d! 
7C).(1C.2B,3A.4B.5A.6A.7A),(1C.2B.3A.4 B,5A,6A.7B).(1C,2B,3A.4B,5A,6A.7C).(1C.2B,3A.4B.5A,6B,7A).(1C 2B* 
3A,4B,5A,6B,7B), {1C.2B,3A,4B.5A.6B,7C),(1C.2B,3A.4B.5A,6C.7A).(1C,2B,3A,4B,5A,6C.7B).(1C,2B,3A.4 b'sA 

40 6C.7C),(1C,2B,3A,4B.5A,6D,7A).(1 C.2B.3A.4B,5A,6D,7B).(1 C,2B,3A,4B,5A.6D,7C), (1 C,2B.3A,4B,5B,6A.7A) (1 
2B,3A.4B,5B,6A,7B),(1C,2B.3A,4B.5B.6A,7C).(1C,2B,3A.4 B.5B.6B.7A).(1C,2B,3A,4B.5B.6B.7B).(1C,2B,3A 4B 5b' 
6B.7C).(1C,2B.3A.4B.5B.6C,7A), (1C,2B.3A.4B,5B.6C,7B).(1 C,2B.3A.4B,5B,6C,7C).(1C.2B,3A,4B,5B.6DyA) (1c' 
2B.3A.4 B,5B,6D.7B),(1C,2B,3A,4B.5B,6D.7C),(1C,2B^3A,4C,5A,6A,7A).(1C,2B.3A,4C.5A.6A,7B), (1C^B,3A4C 
5A,6A,7C).(1C,2B,3A.4C.5A,6B.7A).(1C.2B.3A.4C.5A,6B,7B).(1C^B.3A.4 C,5A,6B.7C).(1C,2B,3A,4C.5A,6C.7A)! 

45 (1C,2B.3A.4C.5A.6C.7B).(1C,2B.3A,4C.5A.6C,7C). {1C.2B.3A.4C,5A.6D,7A),(1C^B,3A,4C,5A,6D,7B).(1C.2B,3a! 
4C.5A,6D,7C),(1C,2B,3A.4 C.5B,6A,7A).(1C.2B,3A.4C.5B.6A,7B),(1C,2B.3A,4C.5B.6A,7C),(1C,2B,3A.4C.5b'6b! 
7A). (1C,2B.3A.4C.5B,6B.7B).(1C.2B,3A.4C.5B.6B.7C).(1C,2B.3A.4C,5B.6C.7A).(1C,2B.3A.4 C.5B.6C,7B).(1C 2B* 
3A,4C,5B,6C.7C).(1 C,2B.3A.4C,5B,6D,7A),(1 C,2B,3A,4C,5B.6D,7B). (1C.2B,3A.4C,5B.6D,7C),(1 C^B.3A.4Di5A! 
6A,7A),(1 C.2B.3A.4D,5A.6A.7B).(1 C^B.3A,4 D,5A.6A.7C).{1 C,2B,3A,4D.5A.6B.7A),(1 C.2B.3A,4D.5A.6B,7B) (1 c' 

SO 2B,3A.4D.5A,6B.7C), (1 C^B,3A.4D.5A,6C,7A).(1C.2B.3A.4D.5A.6C.7B),{1 C,2B.3A.4D,5A,6C.7C).{1 C^B,3A.4 D. 
5A.6D.7A).(1C,2B.3A,4D.5A,6D.7B),(1 C.2B,3A,4D,5A,6D,7C).{1 C,2B,3A,4D,5B.6A,7A). (1 C,2B,3A.4D,5B,6A.7B)' 
(1C,2B,3A,4D,5B,6A,7C).(1C.2B,3A.4D.5B,6B,7A).(1C,2B.3A.4 D.5B,6B.7B),(1C,2B.3A,4D.5B,6B.7C),(1C^B 3A 
4D.5B,6C,7A),(1C,2B,3A.4D,5B,6C,7B), (1C.2B.3A.4D.5B.6C7C),(1C^B.3A.4D,5B.6D7A).(1C.2B,3A,4D,5b'6d' 
7B),(1C,2B,3A.4 D,5B,6D.7C),(1C.2B,3A,4E,5A.6A.7A),(1C^B.3A.4E,5A.6A.7B),(1C.2B.3A,4E.5A,6A.7C) ilC2B' 

55 3A,4E,5A.6B7A),(1C,2B.3A,4E,5A,6BJB),(1C,2B,3A,4E.5A.6BJC),{1C.2B.3A.4E,5A.6C7A),(1C,2B.3A.4E^^^ 

7B).(ia2B.3A.4E.5A.6C.7C).(1C.2B,3A.4E.5A.6D.7A). (1C,2B.3A.4E.5A.6D.7B),(1C,2B,3A.4E,5A.6D.7C),(1C 2B* 
3A,4E,5B,6AJA).(1C.2B,3A.4 E.5B.6A7B),(1C.2B,3A,4E,5BM7C).(1C,2B,3^4E.5B,6BJA).{1C.2B,3A,4E 5B*6b' 
7B), (1C.2B,3A,4E,5B.6B.7C),(1C.2B.3A.4E.5B.6C.7A).(1C,2B,3A,4E.5B.6C.7B).(1C.2B.3A.4 E,5B,6C 7C) (1C 2B* 
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3A,4E,5B,6D,7A).(1C,2B,3A,4E.5B,6D7B),(1C,2B,3A.4E.5B.6D,7C). (1C^B.3B,4A,5A.6A,7A).(1C.2B.3B.4A.5A. 
6AJB).(1C.2B.3B,4A.5A,6A,7C).(1C,2B.3B.4 A,5A.6B.7A),(1C,2B.3B.4A.5A,6B.7B),(1C^B,3B,4A.5A.6B.7C).{1C, 
2B.3B.4A,5A,6C,7A). (1 C^B.3B.4A.5A.6C.7B).(1 C.2B,3B.4A.5A.6C.7C).{1 C,2B.3B.4A.5A.6D,7A).(1 C,2B.3B.4 A. 
5A,6D7B),(1 C^B.3B,4A.5A.6D7C),(1 C,2B,3B,4A,5B,6A,7A),(1 C^B.3B,4A,5B.6A7B). (1 C,2B,3B,4A.5B.6A,7C), 

5 (1C.2B.3B.4A,5B.6B,7A).(1C,2B.3B,4A.5B,6B.7B).(1C^B.3B.4 A.5B,6B,7C),(1C^B,3B,4A.5B,6C.7A).(1C^B.3B, 
4A.5B.6C.7B),(1 C,2B.3B.4A.5B.6C.7C), (1 C.2B.3B.4A,5B.6D.7A).(1 C,2B.3B.4A,5B.6D.7B),{1 C,2B.3B.4A,5B.6D, 
7C),(1C.2B.3B.4 B,5A.6A.7A).(1C.2B.3B.4B.5A.6A.7B).(1C.2B.3B.4B.5A,6A.7C).(1C.2B,3B,4B.5A,6B.7A), (1C.2B. 
3B,4B,5A.6B.7B),(1C^B,3B,4B.5A.6B,7C),(1C^B.3B,4B.5A,6C.7A),{1C,2B,3B,4 B,5A,6C.7B).(1C^B,3B.4B.5A, 
6C,7C).(1C^B,3B.4B,5A.6DJA),(1C.2B.3B,4B.5A,6D.7B). {1C^B,3B.4B,5A.6D.7C).(1C^B,3B.4B.5B.6A,7A),(1C. 

10 2B.3B,4B,5B,6A7B).(1C.2B.3B.4B.5BMJC),(1C^B,3B/B.5B.6B7A).(1C,2B,3B.4B,5B.6B7B).(1C.2B.3B^ 

SBJC), (1C,2B.3B.4B,5B.6C.7A),(lC.2Bi3B.4B,5B,6C,7B),(1C,2B.3B,4B.5B.6C,7C),(1C,2B.3B,4 B.5B,6D.7A).(1C, 
2B,3B.4B,5B,6D,7B),{1 C.2B.3B.4B,5B.6D,7C).(1 C,2B,3B.4C,5A,6AJA). (1 C,2B.3B.4C.5A,6A7B).(1 C,2B,3B,4C, 
5A,6A,7C).(1C^B,3B,4C.5A,6B,7A),(1C.2B.3B.4 C,5A,6B,7B),(1C.2B.3B.4C,5A.6B.7C),(1C^B.3B,4C.5A.6C,7A), 
(1C,2B,3B.4C,5A,6C.7B), (1C,2B,3B.4C.5A.6C.7C).(1C^B.3B.4C.5A,6D.7A),(1C^B.3B,4C,5A,6D.7B).(1C^B,3B,4 

IS C.5A.6D.7C).(1C.2B.3B.4C,5B.6AJA).(1C,2B.3B.4C.5B.6A,7B).(1C.2B.3B.4C,5B,6A,7C). (1C.2B.3B,4C,5B.6B. 
7A),(1C.2B.3B.4C.5B.6B.7B),{1C.2B.3B,4C.5B.6B.7C).(1C.2B.3B.4 C.5B.6C.7A).{1C,2B,3B.4C.5B.6C.7B).(1C^B, 
3B.4C,5B,6C,7C).(1 C;2B.3B.4C,5B,6D.7A). (1 C.2B.3B,4C.5B,6D.7B),(1 C^B.3B.4C,5B,6D.7C).(1 C.2B,3B,4D,5A, 
6A,7A).(1 C,2B,3B.4 D,5A,6A.7B).(1 C,2B,3B,4D,5A,6A,7C).(1 C,2B.3B.4D,5A.6B,7A).(1 C.2B,3B,4D,5A,6B.7B). (1 C. 
2B,3B.4D.5A,6B,7C).(1C,2B.3B,4D,5A.6C,7A),(1C,2B.3B,4D.5A,6C,7B),(1C,2B,3B,4 D.5A.6C.7C),(1C.28.3B.4D, 

20 5A,6D,7A).(1 C.2B.3B,4D,5A,6D,7B).(1 C^B.3B.4D,5A,6D.7C). (1 C.2B.3B.4D.58.6A,7A),(1 B.3B.4D,5B.6A.7B), 
(1C.2B.3B.4D.5B,6A,7C).(1C,2B.3B.4 D,5B.6B.7A).(1C.2B.3B.4D.5B.6B,7B).(1C,2B,3B,4D.5B.6B,7C).(1C.2B.3B. 
4D,5B.6C.7A). (1 C,2B,3B.4D.5B.6C.7B),(1 C.2B.3B,4D,5B,6C.7C).(1 C.2B.3B.4D.5B,6a7A).(1 C.2B.3B.4 D.5B.6D. 
7B).(1C^B,3B.4D.5B.6D,7C).(1C,2B,3B,4E.5A.6^7A).(1 C,2B.3B.4E.5A.6A.7B). (1 C.2B.3B,4E,5A.6A,7C),(1 C,2B. 
3B.4E,5A.6BJA),(1C^B.3B.4E,5A.6B7B),(1C,2B,3B.4E.5A,6B7C),(1C,2B,3B.4E.5A.6C7A).(1C^B^B,4 

25 7B).(1C.2B.3B.4E.5A.6C.7C), (1C.2B,3B.4E,5A,6D.7A),(1C^B.3B.4E.5A.6D.7B).(1C^B.3B.4E.5A.6D.7C).(1C^B. 
3B,4 E,5B.6A.7A),(1C,2B,3B,4E,5B,6A.7B).(1C.2B,3B,4E,5B.6A,7C),(1C.2B,3B.4E.5B.6B.7A). (1C.2B,3B,4E.5B. 
6B,7B).(1C,2B.3B,4E,5B,6B,7C).{1C,2B,3B,4E,5B,6C,7A),(1C,2B.3B.4 E.5B,6C.7B).(1C.2B,3B.4E,5B,6C,7C).{1C, 
2B.3B.4E.5B.6D.7A).(1C.2B.3B.4E.5B.6D.7B). (1 C.2B.3B.4E.5B.6D.7C).(1C^B.3C.4A,5A.6A,7A).(1C.2B.3C.4A. 
5A,6A,7B).(1C.2B,3C,4 A,5A,6A.7C).{1C,2B.3C,4A,5A.6B.7A),(1C,2B.3C.4A.5A,6B.7B),{1C.2B,3C,4A.5A,6B.7C), 

30 (1 C,2B.3C,4A,5A,6C.7A).{1 C,2B,3C.4A,5A,6C.7B).(1 B,3C,4A,5A.6C,7C),{1 C,2B.3C,4 A,5A,6D,7A),(1 C,2B,3C, 
4A.5A.6D.7B).{1C.2B.3C.4A.5A.6D.7C).{1C,2B.3C,4A,5B.6AJA). (1C.2B.3C,4A,5B.6AJB).{1C.2B.3C.4A.5B.6A, 
7C).(1C.2B,3C,4A,5B,6B,7A).(1C.2B,3C,4 A.5B.6B,7B).(1C.2B.3C.4A.5B,6BJC).(1C,2B.3C.4A.5B.6C.7A).(1C.2B. 
3C.4A,5B,6C,7B), {1C,2B,3C,4A,5B.6C.7C).(1C,2B,3C.4A.5B,6D,7A).(1C.2B.3C.4A,5B,6D,7B),{1C.2B.3C,4 A.5B, 
6D.7C).(1 C.2B,3C,4B,5A,6A.7A),(1 C^B,3C,4B,5A,6A.7B),(1 C.2B.3C,4B,5A.6A.7C). (1 C,2B,3C.4B,5A.6B,7A),(1 C, 

35 2B.3C.4B,5A,6B.7B).(1 C,2B,3C,4B.5A,6B,7C).(1 C.2B.3C.4 B,5A.6C.7A).(1 C,2B,3C.4B,5A.6C,7B).(1 C^B.3C,4B, 
5A.6C,7C),(1 C.2B,3C,4B,5A,6D,7A), (1 C.2B.3C,4B,5A.6D,7B),(1 C,2B,3C,4B,5A.6D7C).(1 C,2B,3C,4B,5B.6A,7A), 
(1C,2B.3C.4 B,5B.6A.7B).(1C,2B.3C.4B.5B.6AJC),(1C,2B.3C,4B.5B.6B.7A),(1C.2B.3C,4B,5B.6B.7B). (1C.2B.3C. 
4B.5B.6B,7C).(1 C.2B.3C.4B.5B,6C,7A).(1 C.2B.3C,4B.5B.6C.7B).{1 C.2B,3C.4 B.5B.6C.7C).(1 C,2B,3C.4B.5B,6D. 
7A),(1C.2B.3C,4B.5B,6a7B).(1C,2B,3C,4B,5B.6D,7C). (1C,2B,3C,4C.5A.6A,7A).(1C.2B,3C,4C.5A,6A.7B).(1C,2B. 

40 3C,4C,5A,6A7C).(1 C^B.3C,4 C,5A,6B,7A),(1 C.2B.3C,4C.5A,6B,7B).{1 C^B.3C,4C.5A.6B.7C).{1 C^B.3C,4C,5A, 
6C7A),(1C.2B.3C.4C,5A,6C7B).(1C.2B.3C.4C,5A,6CJC).(1C.2B,3C.4C.5A.6D7A).(1C,2B.X 
2B,3C,4C,5A,6D,7C).(1C^B.3C,4C,5B,6A.7A).(1C,2B,3C,4C,5B,6A7B). {1C,2B,3C.4C,5B,6A,7C),(1C.2B.3C.4C, 
5B,6B.7A),(1C.2B.3C.4C,5B.6B7B),{1C,2B,3C.4 C.5B.6B7C).(1C,2B,3C,4C.5B,6C.7A),(1C,2B,3C,4C,5B,6C,7B). 
(1C,2B,3C,4C,5B.6C.7C). (1C.2B.3C,4C.5B.6D,7A).(1C,2B.3C.4C,5B.6D.7B).(1C^B.3C.4C,5B.6D,7C).(1C^B.3C, 

45 4 D,5A.6A,7A),(1 C,2B,3C,4D.5A.6A.7B),(1 C^B,3C,4D,5A,6A.7C).(1 C^B.3C,4D.5A,6B.7A). (1 C^B,3C.4D.5A,6B, 
7B),(1C,2B,3C.4D,5A,6B,7C),{1C.2B,3C.4D.5A.6C,7A),(1C.2B.3C,4 D.5A.6C.7B),(1C.2B.3C.4D.5A,6CJC).(1C.2B. 
3C,4D,5A.6D,7A),(1C.2B,3C.4D.5A,6D.7B). (1C.2B.3C.4D,5A.6D.7C).(1C^B.3C,4D.5B.6A,7A).(1C.2B,3C,4D.5B. 
6A,7B), (1 C,2B,3C.4 D.5B,6A.7C).(1 C^B,3C.4D.5B.6B,7A).(1 C^B.3C.4D.5B.6B.7B).(1 C,2B,3C.4D.5B.6B,7C). (1 C. 
2B.3C.4D,5B.6C.7A).(1C,2B,3C.4D.5B,6C.7B).(1C.2B,3C.4D.5B,6C.7C).(1C^B,3C,4 D.5B,6D.7A).(1C,2B.3C.4D, 

SO 5B.6D,7B).(1C;2B.3C,4D.5B,6D.7C).{1C,2B.3C.4E.5A,6A.7A), {1C^B.3C,4E.5A.6A.7B).(1C,2B,3C.4E,5A,6A,7C), 
(1 C.2B,3C,4E.5A,6B,7A) .(1 C.2B.3C.4 E,5A.6B,7B).(1 C^B.3C.4E.5A,6B.7C).(1 C.2B.3C.4E,5A.6C.7A).(1 C^B.3C, 
4E,5A,6C,7B). (1C,2B,3C,4E,5A,6C.7C).(1C.2B,3C,4E.5A.6D,7A).(1C,2B,3C.4E,5A,6D,7B).(1C,2B,3C,4 E.5A,6D. 
7C),{1C.2B.3C,4E.5B.6A.7A).(1C^B.3C.4E.5B.6A,7B).(1C^B.3C.4E.5B.6A,7C). (1C.2B.3C.4E.5B,6B,7A).(1C.2B, 
3C,4E,5B.6B.7B),(1C,2B.3C.4E.5B,6B.7C).(1C,2B,3C.4 E,5B,6C,7A).(1C,2B,3C.4E.5B.6C.7B).(1C^B,3C.4E,5B, 

55 6C,7C),(1C,2B,3C.4E.5B,6D,7A), (1C.2B,3C.4E,5B.6D.7B),(1C,2B.3C.4E,5B.6D.7C).(1C,2B.3D.4A,5A.6A7A).(1C, 
2B.3D,4 A.5A.6A.7B).{1 C,2B.3D.4A,5A,6A.7C).(1 C^B.3D.4A,5A.6B.7A),(1 C^B.3D.4A,5A.6B7B), (1 C.2B.3D.4A. 
5A,6B,7C).(1C.2B.3D.4A.5A,6C.7A).(1C,2B.3D.4A,5A.6C.7B).(1C,2B,3D,4 A.5A,6C,7C).(1C,2B,3D,4A,5A.6D.7A), 
(1C.2B.3D.4A.5A.6D,7B),{1C,2B,3D.4A,5A,6D.7C), (1C.2B.3D,4A,5B.6A,7A).(1C,2B,3D.4A.5B.6A.7B),(1C.2B.3D. 



269 



EP 1 422 218 A1 



10 



15 



20 



25 



30 



3S 



40 



45 



SO 



55 



4A.5B,6A,7C),(1C^B.3D.4 A,5B.6B.7A).(1C^B,3D.4A,5B,6B.7B),(1C^B.3D.4A.5B.6B.7C).(1C,2B.30.4A 58 6C 
7A). (1C.2B.3D.4A.5B.6C.7B).(1C^B.3D.4A.5B.6C.7C).(1C.2B.30.4A.5B.6D.7A).(1C^B.3D.4A^B.6D.7B){1C2b' 
3D.4A 5B.6D.7C).(1 C^B.3D.48,5A.6A,7A).(1 C.2B.3D,4B,5A.6A.7B). (1 C.2B.3D.4B.5A.BA.7C),(1 C^B.3D 4b'5a' 
68,7A).(1 C^B.3D.4B.5A.6B.7B).(1 WB.3D.4 B.5A.6B.7C).(1C;!B.3D.4B.5A,6C.7A).(1 C.2B.3D.4B.5A 6C 7B) (1 c' 
2B.3D.4B.5A.6C.7C). (1C^B.3D.4B.5A.6D.7A).(1C.2B.3D.4B,5A.6D.7B).{1C.2B,3D.4B.5A.6D.7C),(1C 2830 4 b" 
5B.6A.7A).{1C^B.3D.4B.5B.6A.7B).(1C^B.3D.4B.5B.6A.7C),(1C^B.3D.4B.5B.6B.7A). (1C.2B.3D.4B SB 6B 7B)' 
(1 C.2B.3D.4B.5B.6B.7C).(1 C.2B.3D.4B.5B.6C.7A).(1 C.2B.3D.4 B.5B.6C.7B).(1 C.2B.30.4B.5B,6C.7C).(1 C^' 3D 
4B.5B.6D.7A),(1C.2B.3D.4B,5B.6D.7B). (1C^B.3D.4B.5B.6D.7C).(1C^B.3D.4C.5A.6A,7A).(1C.2B.3D 4c1a'6a' 
7B).(1C^B.3D.4 C.5A.6A.7C).(1C^B.3D.4C.5A.6B.7A).(1C.2B.3D.4C.5A.6B.7B).(1C^B.3D.4C.5A.6B 7C) il C2B' 
3D,4C.5A.6C.7A).(1C^.3D,4C.5A.6C.7B),(1C^B3D.4C.5A.6C.7C).(1 C.2B.3D.4 C.5A.6D.7A) (1C 2B 3D 4c'5a" 
6D.7B).(1C,2B.3D.4C.5A.6D.7C).(1C.2B.3D,4C.5B.6A.7A). (1C^B.3D.4C.5B,6A.7B).(1C,2B.3D.4C^B 6A 7C) (ic' 
2B.3D.4C.5B.6B.7A),(1C.2B.3D,4 C.SB.6B.7B).(1C^B.3D.4C,5B,6B.7C).(1C^^.4C.5B.6C.7A).(1C2B3D4c' 
5B.6C.7B). (1C.2B.3D.4C.5B.6C.7C).(1C^.3D.4C.5B.6D.7A).{1C;»B^.4C^B.6D.7B).(1C^B.3D 4 C.5B 6D 7C)' 
(1 WB.3D.4D^6A.7A).(1C.2B.3D.4D.5A.6A.7B).(1C^B.3D,4D,5A.6A.7C). (1C.2B.3D,4D,5A.6B 7A) (1 C 2B 3D 
4D.5A.6B.7B).(1C.2B.3D.4D.5A.6B.7C).(1C,2B.3D.4 D.5A.6C.7A).(1C.2B.3D.4D.5A.6C.7B).(1C.2B.3D4d'5a'6c' 
7C).{1C.2B.3D.4D.5A.6D.7A). (1C^B.3D.4D.5A6D.7B).(1C^B.3D.4D.5A.60.7C).{1C.2B,3D.4D.5B,6A 7A) (1c!2b' 
3D,4 D.5B.6A.7B),(1 C.2B.3D.4D.5B,6A.7C).(1 C.2B.3D.4D.5B,6B.7A).{1C,2B,3D.4D.5B.6B.7B). (1 C 2B 3D 40 5b' 
6B.7C).{1C.2B.3D.4D.5B.6C.7A),(1C,2B.3D.4D.5B,6C.78).(1C.28.3D.4 D.5B.6C.7C),(1C,2B.3D.4D,5B 6D 7A) (IC* 
2B.3D.4D.5B.6D.7B).(1C^.3D.4D.5B.6D.7C). {1C.2B.3D.4E.5A.6A.7A).(1C;2B.3D.4E.5A.6A.7B).(1C^B3D4E* 
5A.6A.7C).(1C^B.3D.4 E.5A.6B.7A).(1C^B.3D.4E.5A.6B.7B).(1C,2B.3D.4E.5A.6B.7C).(1C.2B 3D 4E 5A 6C 7A)' 
{1C.2B.3D.4E.5A.6C.7B).(1C.2B.3D,4E.5A,6C,7C),(1C.2B.3D.4E.5A.6D,7A).(1C.2B.3D.4 E 5A.6D 7B)'(1C 2B 3D 
4E.5A.6D.7C),(1 C,2B.3D.4E.5B.6A.7A).(1 C.2B.3D.4E.5B.6A.7B). (1 C.2B.3D.4E.5B.6A,7C).(1 0^8.30 ^e'sb'bB* 
7A).(1C.2B,3D,4E.5B,6B.7B).(1C.2B,3D.4 E.5B.6B.7C).(1C^B.3D.4E.5B.6C.7A).(1C.2B.3D.4E.58.6C 78) (IC 2b' 
3D.4E.5B.6C.7C). (1C^B.3D.4E,5B.6D.7A).(1C^B^D.4E^B.6D,78).(1C^B.3D,4E.5B,6D,7C) (IC 2B 3E 4 ASA 
6A.7A).(1C^B.3E.4A.5A.6A.7B).(1C.2B^E.4A.5A.6A.7C).(1C.2B.3E,4A.5A.6B.7A). (1C2B,3E 4a'5a'6b'7B) (1c' 
2B,3E.4A,5A.6B.7C).(1 C.2B.3E,4A,5A,6C,7A).(1 C,2B,3E.4 A,5A.6C,7B).(1 C,2B,3E,4A,5A.6C.7C) (1 C 2B 3E 4a' 
5A6D.7A).(1C.2B.3E,4A.5A.6D,78). (1C,2B.3E,4A,5A,6D,7C).(1C.2B.3E.4A.5B,6A,7A).(1C^B.3e',4A.5B.6A7B)' 
(1C.2B.3E.4 A,5B.6A.7C).(1C.2B.3E.4A.5B.6B.7A),(1C.2B.3E.4A.5B,6B.7B).(1C.28.3E.4A5B.6B.7C). (1C 2B 3E 
4A.5B^C,7A),(1 C.2B.3E.4A.5B.6C.7B).(1 C^8.3E.4A.58.6C,7C).(1 C,28.3E.4 A.5B.6D.7A),(1 C.2B 3E 4A.5B 6d' 
78),(1C^B.3E.4A.58.6D.7C).(1C.2B.3E,4B.5A.6A.7A). (1C.2B.3E.4B.5A.6A7B).(1C,2B,3E.4B,5A 6A 7C) 1c'2b' 

3E.4B.5A.6B7A).{1C.2B.3E.4 8M.6B7B).(1C.2B.3E.4B.5A.6B7C),(1C,2B.3E.4BM.6C.7A).(1C,2B 3E 4B 5a'6^ 
78). (1C.2B.3E.48.5A.6C.7C).(1C.2B.3E.4B.5A.6D.7A),(1C.2B,3E.4B.5A.6D.7B).{1C.2B.3E.4 8.5A,6D 7C) (1C2B 
3E.4B.5B.6A.7A),(1C.2B,3E.4B,5B.6A,7B).(1C,2B,3E.4B.58.6A.7C). {1C.2B,3E,48.5B,68.7A).(1C;2B 3E 4B Sb'bb' 
7B).(1C.2B.3E.4B.5B.6B.7C).(1C,2B,3E.4 B.5B.6C.7A).(1C.2B,3E,4B.5B.6C.7B).(1C.2B.3E,4B.5B.6C 7C) (1c'2b' 
3E.4B.5B.60.7A). (1C.28.3E.48.5B.6D.7B).(1C.2B.3E.4B.5B.6D.7C),(1C^B,3E.4C.5A.6A.7A).(1C.2B 3E 4 c'sA 
6A.7B).(1C.2B.3E.4C.5A.6A.7C),(1C,2B,3E.4C,5A,6B,7A).(1C.28,3E,4C.5A.6B.7B). (1C.2B,3E 4C 5A 6B 7C) Mc' 
2B.3E.4C.5A.6C.7A).(1C.2B.3E.4C.5A.6C.7B).(1C.2B.3E.4 C.5A.6C.7C).{1C,2B.3E.4C.5A.6D 7A) (1C.2B 3E 4c' 
5A.6D.7B).(1C.2B,3E.4C.5A.6D.7C). (1C.2B.3E,4C.5B.6A.7A).(1C,2B.3E.4C.58.6A.7B).(1C.2B.3e!4C.SB 6A7C)' 
(1C,2B,3E,4 C.5B.6B.7A),(1C,2B,3E.4C.5B.6B.7B).(1C.2B^E.4C.58,6B.7C).(1C.2B.3E.4C,5B,6C 7A) (IC 2B 3E 
4C.5B.6C.7B),(1 C.2B.3E.4C.5B.6C,7C).(1 C.2B.3E.4C.5B.6D.7A).(1 C,2B.3E.4 C.5B.6D.7B).(1 C,2B.3E 4C SB 6d' 
7C).(1C^B^E.4D.5A.6A.7A).(1C^B.3E.4D.5A.6A.7B), (1C,2B,3E,4D.5A6A.7C),(1C.2B,3E.4D.5A6B7A) (1c'2b' 
3E.4D,5A,6B.7B),(1C.2B.3E.4 D,5A,6B.7C),(1C,2B,3E,4D,5A.6C,7A).(1C.2B,3E.4D.5A.6C 7B) (1C 2B 3E 4D 5a' 
6C.7C). (1C.2B.3E.4D.5A.6D.7A),(1C.2B,3E.4D.5A,6D,7B),(1C.28.3E.4D,5A,6D.7C),{1C^B.3E.4 D.5B 6A 7A) ('ic' 
2B.3E.4D.5B.6A.78).(1C.2B,3E.4D.5B.6A.7C).(1C.2B.3E.4D.5B.6B.7A). (1C.2B.3E.4D.58.6B.78) (1C 28 3E 4d' 
5B.6B.7C).(1C.2B.3E.4D,5B.6C.7A).(1C^B.3E.4 D.5B.6C.7B).(1C.2B.3E.4D.5B.6C.7C),(1 C.2B.3E,4D.5B 6D 7A)' 
(1C.2B.3E.4D.5B,6D.7B). (1C.2B.3E.4D.5B.6D.7C).(1C,2B.3E,4E.5A,6A,7A).(1C.2B,3E,4E,5A 6A 7B) (1C 2B 3E 4 
E,5A.6A.7C).(1C.2B.3E.4E,5A.6B.7A),(1C.2B.3E.4E.5A.6B.7B).(1C.2B.3E.4E.5A.6B.7C). (1C.2B.3E 4E 5A 6C 7A) 
(1 C.2B.3E.4E.5A,6C,7B),(1 C.2B.3E.4E.5A.6C.7C).(1 C.2B.3E.4 E.5A,6D,7A),(1 C;2B,3E.4E.5A.6D 7B)'(1 C^B 3E 
4E.5A,6D.7C).(1C,2B.3E.4E,58,6A.7A). (1C.2B,3E.4E.5B.6A,7B).(1C.2B,3E.4E.58.6A.7C),(1C.2B3E4E58 68' 
7A).(1C.2B,3E.4 E.5B.6B.7B).(1C.2B.3E.4E.5B.6B.7C).(1C^B.3E.4E,5B.6C.7A).(1C.28.3E.4E.5B.6C7B) (1028' 
3E.4E.58.6C,7C),(1 C,2B.3E.4E.5B.6D.7A).(1 C.2B;3E.4E.5B,6D.7B).(1 C,28,3E.4 E.5B.6D.7C) (1 C 2C 3A 4a'5a' 
6A.7A),(1 C.2C.3A.4A.5A,6A,7B),(1 C.2C.3A.4A,5A,6A,7C). (1 C.2C.3A,4A.5A.6B,7A}.(1 C.2C 3A 4A 5A 68 78) f I c' 
2C.3A.4A.5A.6B.7C).(1C.2C.3A.4 A.5A.6C.7A).(1C.2C.3A,4A.5A.6C.7B),(1C.2C.3A4A,5A.6C 7C) (1C.2C 3A 4a' 
5A.6D.7A). (1C.2C.3A.4A.5A.6D.78),(1C.2C.3A.4A.5A.6D.7C),(1C.2C.3A.4A.58.6A.7A).(1C.2C.3A 4 A 58 6A 78)' 
(1C.2C.3A.4A.5B.6A,7C).(1C.2C.3A.4A.5B.6B.7A).(1C.2C.3A.4A,5B.6B.78). (1C.2C.3A.4A,5B 68 7C) (IC 2C 3A 
4A,5B.6C.7A).(1C.2C.3A.4A.5B.6C.7B).(1C.2C.3A.4 A.58.6C.7C).(1C.2C,3A.4A,5B.6D.7A).(1C.2C 3A 4a'5b'6d' 
7B).{1C.2C.3A.4A.5B.6D.7C). (1C.2C.3A.4B.5A.6A.7A),(1C.2C.3A.4B.5A.6A.7B).(1C.2C,3A,4B 5A 6A 7C) (IC 2c' 
3A,4 B,5A.68,7A).(1C.2C,3A,4B.5A,6B.78).(1C.2C,3A,48.5A.6B,7C).(1C.2C,3A,4B.5A.6C 7A) (l'c.2C 3A Vb'sA 
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6C.7B).(1C,2C.3A.4B,5A,6C.7C),(1C.2C.3A,4B.5A.6D.7A).(1C,2C.3A,4 B.5A.6D,7B).(1C.2C.3A.4B.5A.6D.7C),(1C. 
2C,3A.4B.5B.6A.7A).(1C.2C,3A,4B,5B,6A.7B). (1 C^C,3A.4B.5B,6A,7C).(1 C^,3A,4B,5B,6B.7A).(1 C.2C.3A.4B, 
5B.6B.7B).(1C^,3A.4 B,5B.6B,7C),(1C^,3A.4B.5B.6C.7A),(1C^C,3A.4B,5B.6C,7B).(1C^.3A.4B.5B.6C.7C). 
{1C.2C.3A.4B,5B.6D.7A).(1C.2C.3A,4B.5B.6D.7B),(1C^.3A,4B.5B,6D.7C).(1C.2C.3A,4 C.5A,6A.7A).(1C.2C,3A. 
5 4C,5A.6A.7B),(1 C,2C.3A,4C.5A.6A.7C).(1 C.2C,3A.4C.5A.6B,7A). (1 C.2C.3A,4C.5A.6B,7B).{1 C^,3A.4C.5A.6B. 
7C).(1C,2C.3A,4C,5A.6C.7A).(1C.2C.3A.4 C,5A.6C.7B),(1C.2C.3A.4C.5A.6C.7C).(1C^C,3A.4C.5A.6D.7A).(1C.2C. 
3A.4C,5A,6D,7B), (1C.2C.3A.4C,5A.6D.7C),(1C^C.3A.4C.5B.6A,7A),(1C^.3A.4C.5B.6A.7B).{1C^C.3A,4 C.5B, 
6A.7C).{1 C,2C,3A.4C5B.6B7A).(1 C^,3A.4C.5B.6B,7B).(1 C,2C,3A,4C.5B.6B.7C), (1 C.2C,3A,4C.5B,6C,7A),(1 C, 
2C,3A.4C.5B.6C.7B).(1 C^C.3A.4C,5B.6C.7C).(1 C,2C,3A,4 C,5B,6D,7A),(1 C^,3A,4C,5B.6D.7B).(1 C,2C,3A.4C. 
10 5B.6D,7C).(1C,2C.3A.4D.5A.6A7A). (1C.2C,3A,4D.5A,6A,7B),(1C^C.3A.4D.5A»6A,7C),(1C.2C,3A,4D.5A.6B.7A). 
{1C.2C,3A,4 D.5A.6B.7B),(1C,2C.3A.4D,5A,6B,7C),(1C^C.3A,4D,5A,6C.7A).{1C.2C.3A,4D,5A.6C,7B), (1C,2C,3A, 
4D.5A,6C.7C),{1C.2C,3A,4D,5A,6D.7A).(1C.2C.3A,4D.5A.6D.7B).(1C,2C,3A.4 D.5A.6D,7C),(1C.2C,3A,4D,5B.6A. 
7A).(1 C.2C,3A.4D.5B,6A.7B),(1 C^.3A,4D,5B.6A.7C). (1 C,2C,3A.4D.5B,6B,7A).(1 C^C,3A,4D,5B,6B,7B),{1 C;2C. 
3A,4D.5B,6B.7C),(1C.2C.3A,4 D.5B.6C.7A).(1C^.3A,4D.5B.6C7B),(1C.2C5A.4D.5B,6C.7C),(1C^C.3A.4D,5B. 
15 6D.7A). (1C.2C,3A,4D,5B.6D.7B).(1 C.2C.3A.4D.5B.6D.7C).(1 C^C.3A.4E.5AM.7A).{1 C.2C.3A.4 E.5A.6AJB).{1C, 
2C.3A.4E.5AM.7C).(1C.2C.3A.4E.5A.6B,7A).(1C.2C.3A,4E,5A.6B.7B). (1C.2C.3A.4E.5A.6B.7C),{1C.2C.3A.4E. 
5A.6C.7A),(1C.2C.3A,4E.5A.6C.7B),(1C.2C,3A.4 E,5A,6C.7C).(1C,2C,3A,4E,5A.6D,7A).(1C^C.3A.4E.5A.6D.7B), 
{1C.2C.3A,4E.5A.6D.7C), (1C.2C,3A,4E.5B.6A.7A),{1C.2C.3A,4E,5B,6A.7B),(1C,2C,3A,4E.5B,6A,7C).(1C.2C.3A,4 
E.5B.6B7A),(1C^.3A,4E,5B.6B.7B).(1C,2C.3A.4B.5B,6B.7C).(1C^,3A,4E.5B.6C,7A), {1C^C.3A,4E.5B.6C,7B). 
20 (1C.2C,3A.4E,5B.6C.7C),(1C.2C,3A.4E,5B,6D.7A),(1C.2C.3A.4 E,5B,6D.7B),(1C,2C.3A.4E.5B,6DJC).(1C,2C.3B, 
4A.5A.6A.7A),(1 C.2C.3B.4A.5A.6A.7B), (1 C,2C,3B,4A.5A.6A.7C).(1 C.2C,3B.4A.5A,6B.7A).(1 C.2C.3B,4A.5A.6B. 
7B).(1 C.2C.3B,4 A.5A.6B.7C).(1 C.2C.3B.4A.5A.6C.7A),(1 C.2C.3B.4A.5A.6C.7B).(1 C.2C.3B.4A,5A,6C,7C). (1 C.2C. 
3B.4A.5A.6D.7A),(1C.2C.3B.4A,5A,6D.7B),(1C.2C,3B.4A,5A,6D,7C).(1C.2C.3B.4 A,5B,6A,7A),(1C.2C.3B.4A,5B, 
6A.7B),(1 C,2C.3B.4A.5B,6A,7C),(1 C^.3B.4A,5B.6B.7A). (1 C^C,3B.4A,5B.6B.7B).(1 C^,3B.4A,5B.6B.7C),(1 C, 
25 2C.3B.4A.5B.6C.7A),(1 C.2C,3B,4 A.5B,6C.7B).(1 C,2C.3B.4A.5B.6C.7C),(1 C.2C.3B.4A.5B.6D.7A).(1C.2C.3B,4A. 
5B,6D.7B), (1C.2C,3B.4A.5B,6D,7C),(1C,2C.3B.4B.5A,6A7A).(1C.2C,3B.4B,5A.6A,7B),(1C^C.3B.4 B.5A.6A,7C). 
(1C,2C,3B,4B,5A.6B,7A).(1C,2C,3B.4B,5A,6B.7B),(1C,2C,3B.4B,5A,6B.7C). (1C,2C,3B.4B,5A,6C,7A).(1C,2C,3B, 
4B,5A.6C.7B).(1C,2C.3B,4B.5A,6C.7C),(1C,2C.3B.4 B.5A,6D.7A),(1C,2C.3B.4B.5A.6D,7B),{1C.2C.3B.4B.5A.6D. 
7C).(1C.2C.3B,4B,5B.6AJA), (1C.2C.3B.4B.5B.6A.7B).(1C.2C,3B.4B,5B,6A,7C).(1C.2C.3B.4B.5B,6B.7A).{1C.2C, 
30 3B.4 B,5B,6B.7B).(1C,2C,3B,4B,5B.6B7C).(1C,2C,3B.4B,5B,6C,7A).(1C.2C.3B.4B,5B,6C.7B). (1C,2C,3B.4B,5B, 
6C.7C),(1C.2C.3B.4B.5B,6D.7A).(1C,2C,3B,4B.5B,6D.7B).{1C,2C,3B.4 B,5B,6D.7C),(1C.2C.3B.4C.5A.6A.7A).(1C. 
2C.3B.4C.5A,6A.7B).(1C,2C,3B,4C,5A.6A.7C). (1C.2C,3B.4C,5A.6B.7A).(1C.2C,3B,4C.5A,6B.7B).(1C,2C,3B,4C. 

5A.6B.7C).(1C^C,3B.4 C,5A,6C,7A),(1C,2C,3B.4C,5A,6C.7B),(1C,2C,3B,4C.5A.6C,7C),(1C,2C,3B.4C.5A,6D,7A). 

(1C.2C,3B,4C,5A.6D.7B).(1C,2C.3B.4C.5A.6D,7C),(1C.2C.3B.4C,5B,6A.7A),(1C^,3B.4 C,5B,6A.7B).(1C,2C.3B, 
35 4C,5B.6A.7C),(1 C.2C.3B.4C.5B.6B,7A).(1 C,2C,3B,4C,5B,6B.7B), (1 C^C.3B.4C.5B.6B.7C).(1 C^.3B,4C,5B.6C. 

7A),(1C,2C.3B.4C,5B,6C7B).(1C,2C.3B,4 C.5B,6C.7C),(1C,2C,3B.4C.5B.6D.7A).(1C,2C,3B,4C.5B.6D.7B).{1C.2C, 

3B,4C,5B.6D.7C), (1 C,2C.3B.4D.5A,6A7A).(1 C.2C,3B,4D,5A,6A JB),{1 C,2C.3B.4D.5A.6A.7C).(1 C.2C.3B.4 D.5A. 

6B.7A).(1C,2C.3B.4D.5A.6B.7B),(1C^C.3B,4D.5A.6BJC),(1C.2C.3B,4D.5A.6C.7A). {1C.2C,3B,4D,5A,6C.7B),(1C. 

2C.3B.4D.5A,6C.7C).(1C,2C,3B,4D,5A,6D,7A).(1C,2C.3B.4 D.5A,6D,7B).(1C^C,3B.4D.5A.6D,7C),(1C,2C,3B,4D. 
40 5B,6A,7A),(1 C,2C,3B,4D,5B.6A.7B), (1 C,2C,3B,4D.5B,6A,7C).(1 C.2C.3B,4D,5B,6B.7A),(1 C^.3B,4D.5B,6B,7B), 

(1C.2C,3B,4 D.5B.6B.7C),(1C.2C,3B,4D.5B.6C.7A).(1C,2C,3B,4D.5B,6C.7B).(1C^C.3B.4D.5B,6C.7C). (1C,2C.3B. 

4D,5B,6D,7A),(1C,2C,3B,4D,5B,6D,7B),{1C.2C,3B,4D.5B.6D,7C).(1C,2C.3B.4 E,5A,6A,7A),(1C.2C,3B.4E.5A.6A. 

7B),{1C^.3B.4E.5A,6A,7C),(1C,2C.3B,4E.5A,6B.7A), (1C,2C.3B,4E.5A.6B,7B).(1C.2C,3B.4E.5A,6B,7C).(1C,2C. 

3B,4E,5A.6C.7A).(1C,2C.3B.4 E.5A,6C,7B).(1C^C.3B,4E,5A,6C.7C),(1C^.3B.4E.5A.6D.7A),{1C,2C,3B.4E.5A, 
45 6D,7B), {1C,2C,3B.4E,5A.6D,7C),(1C.2C.3B.4E.5B,6A7A),(1C,2C.3B,4E,5B.6A,7B).(1C;2C.3B.4 E.5B.6A,7C).{1C. 

2C,3B,4E,5B,6B.7A),(1C,2C.3B,4E,5B,6B.7B).{1C,2C.3B.4E.5B,6B,7C), {1C.2C.3B.4E,5B.6C.7A).(1C.2C.3B,4E. 

5B.6C.7B).(1C.2C,3B.4E.5B,6C,7C).(1C.2C.3B.4 E,5B,6D,7A).(1C.2C.3B,4E.5B.6D.7B).(1C,2C.3B.4E.5B.6D.7C). 

(1C,2C.3C,4A,5A.6A,7A). (1 C,2C.3C,4A,5A,6A,7B),(1 C,2C,3C,4A.5A.6A.7C).(1 C^C,3C,4A,5A,6B,7A),(1 C,2C,3C,4 

A,5A.6B.7B),(1C.2C,3C.4A.5A,6B,7C).(1C,2C,3C.4A.5A,6C,7A),(1C,2C.3C,4A.5A,6C.7B). (1C,2C,3C.4A,5A.6C. 
SO 7C),(1C.2C,3C.4A.5A.6D,7A).(1C.2C.3C,4A,5A,6D.7B),(1C.2C,3C.4 A.5A.6D.7C).{1C.2C.3C.4A,5B.6A.7A).(1C,2C, 

3C.4A,5B.6A,7B).{1C.2C.3C.4A.5B.6A.7C). {1C^C,3C.4A.5B.6B.7A).(1C^.3C,4A,5B,6B.7B),{1C,2C.3C.4A,5B, 

6B7C).(1C.2C,3C,4A,5B.6CJA).(1C^C.3C.4A,5B.6C7B),(1C,2C.3C,4A,5B,6CyC),(1C,2C,3C,4A.5B.6DJA) (1C. 

2C.3C,4A.5B.6D.7B),(1C^.3C.4A,5B.6DJC).{1C.2C.3C.4B.5A.6A,7A).(1C^C.3C.4 B,5A,6AJB),(1C;2C,3C.4B. 

5A.6A.7C).{1C.2C.3C,4B,5A,6B,7A).(1C^,3C,4B,5A.6B.7B), {1C,2C,3C,4B.5A.6B.7C),(1C.2C.3C,4B.5A.6C.7A), 
55 (1 C.2C.3C.4B.5A,6C,7B),(1 C.2C.3C,4 B,5A,6C.7C),(1 C.2C.3C.4B,5A,6D.7A),(1 C,2C.3C.4B,5A.6D,7B).(1 C,2C,3C, 

4B,5A,6D,7C), (1C,2C,3C,4B,5B.6A,7A).(1C,2C.3C,4B,5B,6A,7B),(1C.2C,3C,4B,5B.6A.7C).(1C,2C,3C.4 B,5B.6B. 

7A),(1C,2C,3C.4B.5B,6B.7B).(1C,2C.3C.4B.5B.6B,7C).(1C.2C.3C,4B,5B.6C,7A), {1C.2C,3C,4B,5B,6C.7B).(1C.2C. 

3C.4B.5B.6C.7C),(1C^C,3C,4B,5B.6D.7A),(1C,2C,3C.4 B,5B,6D,7B).(1C.2C.3C,4B,5B.6D.7C).(1C,2C,3C.4C.5A. 
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6A.7A).(1C^,3C,4C.5A,6A.7B). (1C.2C,3C.4C.5A.6^7C).(1C^.3C.4C.5A.6B.7A),(1C.2C.3C.4C,5A.6B 7B) (1C 
2C.3C.4C.5A.6B7C).{1C.2C.3C.4C.5A.6C7A).(1C.2C.3C.4C.5A.6CJB).(1C.2C.3ci 

H?.fd^^^'^^-®'^^^^'<^^'^'^''*^'*^'«^'^'^>- (^C.2C.3C.4C.5B3B7B).(1C.2C.3C4C.5t^B7C) 1cSS' 

^•5«'6C.7B).(1C^C.3C.4C.5B.6C7C).(1C.2C.3b 4C.5B 6D 7A .(1C.^^^^^ 
7B). (1C.2C.3C.4C.SB,6D.7C).(1C^.3C.4D.5A.6A.7A).{1C^.X.4D.5A.6A.7B).(1C^ 3C4 D5A6A7CW1C 
2C.3C.4D.5A.6B.7A).(1C;2C.3C.4D.5A.6B.7B).(1C^.3C.4D.5A.6B.7C). {^C;^C^.Atk^7AU^6xx\D 
5A 6CJB).(1C.2C.3C.4D.5A.6C7C).(1C.2C.3C.4 D.5A.6D7A).(1C.2ck4D.^^^^ 

^•^•SC''*'''^^'^'^^'^)' <^ C^.3C.4D.5B.6A.7B).(1 C^^.4D.5B.6A.7C).(1 C.2C.3C.4D.5B.6B.7A) '(1 C 2C 3C 
4 D.5B.6B7B).(1C^.3C.4D.5B.6B7C).(1C^.3C.4D.5B.6C7A).(1C.2C.3ciiB.6C.7B) (1C S S'lc' 
7C).{1C^.3C.4D.5B.6D.7A).(1C.2C.3C.4D.5B.6D.7B).(1C.2C.3C.4 D,5B.6D 7C .(1C 2^ 3C 4E ^6r7A) OcS' 
X.4E.5A.6A.7B).{1C^C.3C.4E.5A.6A.7C). (1C^C.3C,4E.5A.6B7A).(lb.2b.3ci4S6B^m1^^^^ 
6BJC).(1C.2C.3C.4EM.6CJA)X1C^.3C.4E.5A.6CJB).(1C^^.iE^^^^^^^ 

2C.3C.4E.5A.6D7B).(1C^C.3C.4E,5A.6D7C).(1C.2C.3C.4E.5B.6A7A).(1C^;3C.4 E5B^7b7ocS3C4E 
5B.6A.7C).(1C^C.3C.4E.5B.6B.7A).(1C^.3C.4E.5B.6B,7B). 00.20 3C.4E.5B.6BJC) (1C S 4E SB 6^^^^^ 
(1C.2C.3C.4E.5B.6C.7B).(1C.2C.3C.4 E.5B.6C7C).(1C.2C.3C.4E.5B.6DJA) (10 2^.36 4e S^D^^^^^^^^^^ 
4E.5B.6D.7C). (1C.2C.3D.4A.5A.6A.7A).(1C.2C.3D.4A.5A.6A.7B).(1C.2C.3I^4A U ^ 7a nC 2C 3D 4 a'S 6b' 
7A).(1C.2C,3D.4AM.6B7B).(1C.2C.3D.4A.5A3BJC).(1C.2C.3DiA.^.^^^^^ 

3D.4A.5A.6C.7C).(1C.2C.3D.4A.5A.6D.7A).(1C^.3D.4 A.5A.6D7B).(1C.2C.3D 4A5A6dVc) (iSsD MSB 

6A.7A).(1C.2C.3D.4A.5B.6A.7B). (1C.2C.3D.4A.5BM7C).(1C.2C.3DiAiB.6B.7A)ilS^^^ 

2C.3D.4 A.5B.6BJC).(1C.2C,3D.4A.5B.6CJA).(1C.2C.3D.4A.5B.6CyB).{1C.2C.3D iA.5B.6CJC) ^^^^^^^^^ 

B.5A.6^7;).(C.^i4B.SS^^' 
(1C.2C.3D.4B.5A.6A.7C).(1C.2C,3D.4B.5A.6B.7A). (1C.2C.3D.4B.5A.6B.7B).(1C.2C.3D.4BiA.6B 7C) 1C^X 
4B.5A.6C.7A).(1C.2C.3D.4 B.5A.6C7B).(1C.2C^D.4B.5A.6C.7C).(1C.2C.3b 4B 5A 6D 7A) (IC 2C 3^ 
7B). (1C.2C.3D.4B.5A.6D.7C).(1C^C.3D.4B.5B.6A.7A).(1C.2C.3D.4B.5B.6A.7B).(1C.2C 3D 4 B 5B 6A 7C) MC 2C 

6C.7B).(1C.2C,3D.4B,5B,6C.7C),{1C.2C.3D.4 B,5B.6D.7A).(1C.2C.3D.4B,5B.6DJB).(1C.2C 3D 4B5B6b7b) 1C 
2C.3D.4C.5A.6A.7A). (1C.2C.3D.4C.5A.6A7B).(1C.2C.3D.4C.5AM.7C).(1C.2C.3D.4ciA,6B.7A) ;icSc'3Df 
5A.6B.7B).(1C.2C.3D,4C.5A.6B7C).(1C.2C.3D.4C.5A.6C7A).(1C.2C.3D.4ciA.6CJB);(%i3D^ 
(1C.2C.3D.4C.5A.6D7A).(1C.2C,3D.4C.5A.6D7B).(1C.2C.3D.4C.5A.66j^^ 

4C.5BM.7B).{1C.2C.3D.4C.5B.6A.7C). (1C.2C.3D.4C.5B.6B.7A).(1C.2C.3D.4C.5B.6B.7B).(lb 2C 3D 4c'5b'6b' 
7C).(1C.2C.3D.4 C.5B.6C.7A),(1C.2C,3D.4C.5B.6C.7B).(1C.2C.3D.4C,5B.6C.7C (lb 2C 3D 4C S Sm) ilC 

2C.3D.4C.5B.6D7B).(1C.2C.3D.4C.5B.6D7C).(1C,2C.3D.4D.5A.6A7A.(lb.2bX S^^^^ 
^^;J^}'^'C-^-^°'''0-^''-^B--^^W C.2C,3D.4D.5A.6B.7B). (1 C.2C.3D.4D.5A.6B.7C).(1 C.2C;3DAO 5A 6C 7A)' 

(1C2C.3D.4DM.6C7B).(1C.2C.3D.4D.5A.6C.7C).{1C.2C.3D.4D.5A.6D7A)X1C.2d.3 
4D,5A 6D.7C), (1C.2C.3D,4D.5B.6A7A).(1C.2C.3D.4D.5BMJB).(1C,2C,3D%.5BMJC) 1C 2C 3D 4 ^ 
7A).(1C.2C.3D.4D.5B.6BJB).(1C.2C.3D.4D.5B.6BJC).(1C.2C.3D.4D.5B.6C.7A) (lb.2b.3D4D5B 
3D.4D.5B.6C.7C).(1C.2C.3D.4D.5B.6D.7A).(1C.2C.3D.4 D.5B.6D7B).(1C.2ci 40 5B 60 7C .(lb^^^^ 
6A.7A).(1C.2C.3D.4E.5A.6A.7B). (1C.2C.3D.4E.5A.6A7C).(1C.2C.30.4E.5AWA)ilC2C3Di^^^^ 
2C,3D.4 E.5A.6B7C).(1C.2C.3D.4E.5A.6C7A).(1C.2C.3D.4E.5A.6C7B).(1C,2C3D iE.5A.6b7b) (10 2^^ 
5A.6D.7A).(1C.2C.3D,4E3A.6D.7B).{1C.2C.3D.4E.5A.6D.7C).(1C.2C.3D.4 E.5B.6A^.{ clc 3b 4E 5B S^^^^ 

l^f;^?^'^''^''^'''^'^'''-^-'^''^''^-'^-''''' (1C.2C.3D.4E.5B.6BJB)ilC2C3D4E^S^l7cf(1^^^^^ 
4E.5B.6C.7A).(1C.2C.3D.4 E.5B.6C7B).(1C.2C.3D.4E.5B.6C.7C).(1C.2ci4E.5B6D7A .(lb2b3b4ES6D 

3E.4A.5A.6B.7A).(1 C.2C.3E.4A.5A.6B.7B).(1 C.2C.3E.4A.5A.6B.7C). (1 C.2C.3E.4A.5A.6C,7A)Trc.2b 3E 4A 5A 
6C7B).(1C.2C.3E,4AM.6C7C).(1C.2C,3E.4 A.5A.6D7A).(1C.2C.3E,4A.5A.6D7B). 1C 2C 3E4A5f 6D 
2C.3E.4A.5B.6A.7A). (1C.2C.3E.4A.5B.6AJB).(1C.2C.3E.4A.5BMJC).(1C.2C.3E,4A.5B.6B7A).(1c'2c'3E 4 A 
5B6B.7B).(1C.2C,3E.4A.5B,6B.7C).(1C.2C.3E.4A.5B.6C,7A).(1C.2C.3E.4A.5B.6C.7B). (1ciciE4A5B^^^^^ 
(1C.2C.3E.4A.5B,6D,7A).(1C.2C,3E,4A,5B.6D.7B),(1C.2C.3E.4 A.5B,6D.7C).(1C 2C 3E 4B 5A 6A 7AJ riC 2C 3E 
4B.5A.6A.7B).(1C.2C.3E.4B.5A.6A.7C). (1C.2C.3E.4B.5A.6BJA).(lb.2b.3E 4^^^^^^^^^ 
7C) (1C.2C.3E.4 B^A.6C.7A).(1C.2C.3E.4BM.6C.7B).(1C.2C.3E.4B.5A.6C.7C).(1C.2C,3E.4B.5A.6b 7A) (ic'2c' 
3E.4B.5A.6D,7B).(1C^C.3E.4B.5A.6D.7C),{1C.2C.3E.4B.5B.6A.7A).(1C.2C.3E.4 B.5B.6A.7B) (1C k 3E ^bIb' 
6A.7C).(1C.2C.3E.4B.5B.6B.7A).(1C.2C.3E.4B.5B.6B.7B). (1C.2C.3E.4B.5B.6B.7C).(1C.2C.3E 4B.5'b fib 7A) (ic' 
2C.3E,4B,5B.6C.7B).(1C.2C.3E.4 B.5B.6C7C).(1C.2C.3E.4B.5B,6D7A).(1C.2C.3E.4B.5B.6DJB (lb2C3E4B' 
5B6a7C). (1C,2C.3E.4C.5AM7A).(1C.2C.3E.4CMM7B).{1C.2C.3E.!i.5A.6;jbM 

(1C.2C.3E.4C.5A.6B.7B).(1C.2C.3E.4C.5A.6B.7C).(1C.2C.3E.4C.5A.6C.7A). (1C.2C.3E 4C 5A 6C 7B) (lb 2b 3E 
4C.5A.6C.7C).(1WC.3E.4C.5A.6D.7A).(1C.2C.3E.4 C.5A.6D.7B).(1C.2C3E4C5A6D7C.(1 0^40^8 
7A).(1C.2C.3E.4C.5BM.7B). (1C.2C.3E.4C.5B.6A.7C).(1C.2C.3E.4C.5B.6B7A>. IC 2C 3E ^ M^^^^^^^ 
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3E,4 C,5B,6B.7C),(1 C.2C.3E,4C.5B.6C,7A).(1 C^C.3E,4C,5B,6C.7B).(1 C^C,3E,4C,5B.6C.7C), (1 C^C,3E.4C.5B. 

6D.7A).(1 C^,3E.4C,5B,6D,7B).(1 C,2C,3E,4C^B,6D,7C),(1 C,2C,3E,4 D,5A,6A.7A),(1 C.2C.3E,4D.5A,6A.7B).(1 C, 

2C.3E.4D.5A.6A.7C).{1C,2C.3E.4D.5A.6B.7A). (1C.2C.3E.4D,5A.6B.7B),(1C^C.3E,4D.5A,6B.7C).(1C,2C.3E.4D. 

5A.6C,7A).(1C.2C.3E.4 D,5A.6C.7B).(1C.2C.3E.4D.5A.6C,7C).(1C^C.3E.4D.5A,6D.7A).(1C^C.3E.4D.5A,6D.7B), 
5 (1C.2C,3E,4D,5A.6D.7C),(1C,2C.3E,4D,5B,6A,7A).(1C^C,3E,4D.5B.6A,7B).{1C.2C,3E,4 D,5B,6A,7C),(1C,2C,3E, 

4D.5B,6B,7A).(1 C^,3E.4D.5B,6B,7B),(1 C,2C.3E,4D,5B,6B.7C), (1 C;2C.3E.4D.5B,6C.7A),(1 C,2C.3E,4D,5B.6C. 

7B),(1 C^.3E.4D,5B,6C.7C).(1 C.2C.3E,4 D.5B,6D,7A).{1 C.2C.3E,4D.5B.6D,7B),(1 C^,3E,4D,5B.6D.7C),(1 C.2C. 

3E,4E.5A.6A.7A). (1C,2C,3E,4E,5A.6A.7B),(1C.2C.3E,4E.5A.6A,7C),(1C,2C,3E,4E,5A.6B7A).{1C.2C,3E.4 E,5A, 

6BJB).(ia2C.3E.4E,5A,6B.7C),{1C^,3E.4E.5A,6C.7A).(1C^C,3E,4E.5A.6C.7B). (1C.2C,3E.4E,5A,6C,7C),(1C, 
10 2C.3E,4E.5A.6D,7A).(1C^C,3E,4E,5A.6D.7B),(1C,2C,3E,4 E.5A,6D.7C).(1C^.3E.4E.5B.6A.7A).{1C^C,3E,4E. 

5B,6A.7B).(1 C^.3E,4E.5B.6A.7C). (1 C.2C.3E.4E,5B.6B,7A),(1C^C,3E,4E,5B.6B,7B).(1 C^,3E.4E,5B.6B,7C), 

(1C.2C.3E,4 E.5B.6C.7A).(1C,2C,3E.4E.5B,6C,7B).(1C^.3E,4E,5B,6C,7C).(1C^.3E.4E.5B,6D.7A), (1C^.3E. 

4E.5B.6D.7B).(1C^C,3E,4E,5B,6D7C).(1C.2D.3A,4A,5A.6A.7A).(1C,2D.3A.4 A,5A,6A,7B).(1C.2D.3A.4A.5A,6A, 

7C).(1C.2D,3A,4A,5A,6BJA).(1C^D,3A,4A,5A,6B,7B). (1C,2D.3A.4A,5A.6B.7C).(1C^D.3A,4A.5A.6C.7A).(1C^D. 
IS 3A.4A.5A.6C,7B).(1 C.2D.3A,4 A,5A,6CJC).(1 C.2D.3A.4A.5A.6D.7A).(1 C;2D.3A.4A.5A.6D.7B).(1 C^D.3A.4A.5A. 

6D,7C). (1 C.2D.3A.4A,5B,6A,7A).{1 C.2D.3A.4A.5B,6A,7B),(1 C.2D.3A.4A,5B.6A,7C),{1 C^D,3A,4 A.5B.6B,7A).{1 C. 

2D,3A.4A.5B,6B,7B).(1C^D,3A.4A,5B.6B.7C),(1C.2D,3A,4A.5B,6C,7A). (1C,2D.3A.4A.5B,6C,7B),{1C.2D.3A,4A. 

5B,6C,7C),(1C,2D.3A,4A,5B,6D.7A).(1C,2D.3A.4 A,5B,6D.7B).(1C.2D,3A,4A,5B,6D,7C),(1C,2D,3A.4B.5A,6A,7A). 

(1C,2D,3A.4B,5A,6A.7B). (1C,2D.3A.4B.5A.6A,7C).{1C,2D,3A,4B,5A.6B.7A).(1C.2D.3A.4B.5A,6B.78)»(1C.2D,3A.4 
20 B,5A,6B.7C).(1 C,2D,3A,4B.5A.6C.7A).(1 C,2D.3A.4B.5A,6C.7B),(1 C.2D.3A.4B.5A.6C.7C). (1 C.2D.3A.4B.5A.6D. 

7A).(1C.2D.3A.4B.5A.6D,7B).(1C,2D.3A.4B.5A,6D.7C).(1C.2D.3A,4 B.5B.6A.7A),(1C.2D.3A.4B.5B.6A.7B).(1C;2D, 

3A.4B.5B.6A.7C),(1 C,2D,3A.4B,5B.6B,7A), (1 C,2D.3A,4B.5B,6B.7B).(1 C^D,3A.4B.5B.6B,7C),(1 C^D.3A,4B.5B. 

6C,7A),(1 C.2D,3A,4 B.5B,6C,7B).{1 C,2D.3A,4B.5B.6C.7C).(1 C.2D,3A.4B.5B.6D.7A).(1 C^D,3A.4B.5B.6D.7B). (1 C. 

2D,3A,4B,5B.6D,7C),(1C,2D,3A.4C,5A.6A,7A),(1C.2D.3A.4C,5A,6A,7B).(1C.2D.3A.4 C.5A,6A,7C),(1C,2D.3A,4C. 
25 5A.6B,7A).(1C.2D.3A.4C.5A.6B,7B).(1C.2D,3A,4C,5A.6B.7C). (1C.2D,3A.4C.5A.6C.7A).{1C.2D,3A.4C.5A.6C.7B), 

(1C,2D,3A,4C,5A,6C,7C),(1C,2D,3A.4 C,5A.6D,7A).(1C.2D.3A,4C,5A,6D,7B).(1C,2D,3A,4C,5A,6D,7C),(1C,2D,3A. 

4C.5B.6A,7A), (1C,2D,3A.4C,5B.6A.7B),(1C,2D,3A,4C,5B.6A.7C),(1C,2D.3A.4C,5B.6B.7A).(1C.2D.3A.4 C,5B,6B, 

7B),(ia2D,3A.4C.5B,6B.7C).(1C,2D,3A,4C.5B,6C,7A).(1C.2D.3A,4C,5B.6C,7B). (1C,2D,3A.4C.5B,6C.7C).(1C.2D. 

3A,4C,5B,6D.7A).(1C.2D,3A.4C.5B.6D.7B),(1C,2D,3A,4 C.5B.6D.7C).(1C.2D.3A.4D,5A,6A.7A).(1C,2D.3A.4D,5A. 
30 6AyB).(1C,2D.3A.4D,5A,6A,7C), (1C,2D,3A.4D.5A.6B.7A),(1C,2D,3A,4D.5A,6B,7B),(1C,2D,3A,4D,5A.6B.7C),(1C. 

2D,3A.4 D.5A.6C.7A).(1 C.2D.3A.4D.5A.6C,7B).(1 C,2D.3A.4D,5A,6C.7C).(1 C.2D.3A,4D.5A.6D,7A). (1 C^D.3A.4D. 

5A,6D,7B).(1C.2D.3A,4D,5A,6D,7C),(1C,2D,3A,4D,5B.6A.7A).(1C.2D,3A.4 D,5B.6A,7B).(1C.2D.3A,4D.5B.6A.7C), 

(1 C,2D,3A,4D.5B,6B,7A).(1 C.2D.3A,4D.5B,6B.7B). (1 C,2D,3A,4D,5B,6B,7C),(1 C,2D.3A.4D.5B,6C.7A).{1 C^D.3A. 

4D,5B,6C,7B),(1C,2D,3A.4 D,5B,6C.7C).(1C,2D.3A.4D,5B,6D,7A),(1C,2D,3A.4D,5B.6D.7B),(1C,2D,3A.4D,5B.6D, 
35 7C). (1 C,2D,3A.4E,5A,6A,7A).(1 C,2D.3A.4E.5A.6A,7B),(1 C,2D.3A.4E.5A,6A.7C).{1 C^D,3A.4 E.5A,6B,7A).(1C,2D. 

3A,4E,5A,6B,7B),{1C.2D,3A.4E.5A.6B,7C),(1C.2D.3A,4E,5A,6C,7A), (1C.2D,3A.4E,5A.6C.7B),(1C.2D.3A.4E,5A, 

6C,7C),(1C.2D,3A,4E,5A.6D,7A).(1C.2D.3A.4 E.5A.6D.7B),(1C;2D,3A,4E.5A.6D,7C).{1C^D.3A,4E.5B,6A.7A).(1C. 

2D,3A.4E.5B.6A.7B).- (1C.2D.3A.4E,5B.6A,7C),(1C^D,3A.4E.5B.6B,7A).(1C.2D.3A.4E.5B,6B,7B).(1C,2D^A,4 E. 

5B.6B,7C),(1C,2D.3A,4E,5B,6C.7A).{1C,2D,3A,4E,5B,6C,7B).(1C,2D,3A,4E,5B.6C,7C). (1C,2D.3A,4E.5B.6D,7A), 
40 (1C,2D,3A,4E,5B,6D,7B),(1C,2D,3A,4E,5B.6D,7C),(1C,2D,3B,4 A,5A,6A,7A),(1C,2D,3B.4A,5A,6A.7B).(1C.2D,3B, 

4A.5A.6A,7C),{1C.2D,3B.4A.5A.6B,7A). (1 C.2D,3B.4A.5A.6B.7B),(1 C.2D.3B,4A,5A,6B.7C),(1 C,2D.3B,4A.5A,6C. 

7A).(1C^D,3B,4A.5A.6C.7B).(1C^D,3B.4A.5A.6C,7C),(1C,2D,3B.4A.5A,6D,7A).(1C,2D,3B,4A,5A.6D,7B), (IC^D, 

3B.4A.5A,6D.7C),(1C.2D.3B.4A.5B,6A,7A),{1C.2D,3B,4A,5B,6A,7B).(1C.2D.3B,4 A.5B,6A,7C),(1C.2D.3B,4A.5B, 

6BJA).(1 C,2D.3B.4A,5B.6B,7B).(1 C^D.3B.4A,5B.6B.7C). (1 C.2D.3B,4A,5B.6C.7A).(1 C^D.3B.4A.5B,6C.7B).(1 C, 
45 2D,3B,4A.5B,6C7C).(1C.2D,3B,4 A,5B.6D.7A).(1C,2D,3B,4A.5B.6D.7B),(1C,2D.3B.4A.5B.6D.7C),(1C,2D,3B.4B, 

5A,6AJA). (1C,2D,3B,4B,5A,6A.7B),(1C,2D.3B.4B.5A.6A,7C).(1C,2D,3B.4B.5A,6B,7A),(1C.2D.3B.4 B.5A,6B,7B). 

{1C.2D.3B,4B,5A,6B.7C).(1C.2D,3B.4B.5A,6C,7A),(1C,2D,3B,4B.5A.6C.7B). (1C.2D.3B.4B,5A,6C,7C),(1C.2D.3B. 

4B.5A.6D,7A).(1 C,2D.3B,4B,5A,6D.7B),(1 C,2D,3B,4 B,5A.6D,7C),{1 C^D,3B.4B,5B.6A,7A),{1 C.2D^B,4B,5B,6A. 

7B),(1C,2D.3B,4B,5B,6A,7C), (1C.2D,3B.4B,5B,6B,7A),(1C,2D,3B,4B,5B,6B.7B),(1C,2D,3B,4B,5B,6B,7C),(1C,2D. 
50 38.4 B.5B.6C,7A),(1C,2D.3B.4B.5B.6C.7B).{1C.2D.3B.4B.5B.6C.7C).(1C.2D.3B,4B.5B.6D,7A), (1C.2D.3B.4B.5B. 

6D.7B),(1C,2D,3B.4B,5B,6D,7C).{1C.2D.3B,4C.5A.6A.7A),(1C.2D,3B,4 C,5A,6A,7B),(1C.2D,3B.4C,5A.6A.7C),(1C, 

2D,3B,4C.5A,6B,7A),(1C.2D,3B.4C.5A.6B.7B), (1C,2D,3B,4C.5A.6B,7C),(1C^D,3B.4C,5A.6C.7A),(1C.2D^B,4C, 

5A.6C.7B).(1C.2D.3B.4 C.5A.6C.7C).{1C^D.3B.4C.5A.6D.7A),(1C.2D,3B.4C,5A.6D.7B).(1C^D.3B.4C,5A.6D.7C). 

(1C.2D.3B.4C.5B.6A,7A).(1C.2D.3B,4C,5B.6A,7B),(1C.2D,3B.4C.5B,6A.7C),(1C,2D.3B,4 C.5B,6B.7A).(1C.2D.3B, 
ss 4C.5B.6B.7B),(1C.2D,3B.4C,5B.6B,7C).(1C.2D,3B,4C,5B,6C.7A), (1C,2D,3B,4C.5B,6C,7B).(1C,2D,3B.4C.5B.6C, 

7C),(1C,2D,3B,4C,5B,6D,7A),(1C,2D,3B,4 C.5B,6D.7B),(1C,2D,3B,4C,5B,6D.7C).(1C,2D,3B,4D,5A,6A.7A),{1C.2D. 

3B,4D.5A.6A,7B). (1 C.2D.3B.4D.5A.6A.7C).{1 C.2D,3B,4D,5A.6B.7A).(1 C.2D,3B.4D,5A.6B.7B),(1 C^D^B.4 D.5A. 

6B,7C),(1C.2D.3B,4D,5A,6C7A).(1C.2D,3B,4D,5A,6C.7B),{1C,2D.3B,4D,5A.6C,7C), {1C.2D,3B,4D.5A.6D,7A).(1C, 
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2D.3B,4D,5A.6D.7B),{1C^D.3B.4D.5A,6D.7C).(1C.2D,3B,4 D.5B.6A.7A).(1C.2D,3B,4D.5B,6A,7B),(1C.2D^B,4D. 

5B.6A.7C),{1 C;2D,3B.4D,5B.6B.7A). (1 C2D.3B.4D,5B.6B.7B).(1 C,2D.3B.4D,5B.6B.7C).(1 C,2D.3B,4D,5B.6C.7A). 

{1C.2D.3B,4D,5B,6CJB),(lC,2D.3B.4D.5B,eCJC).(1C.2D.3B.4D.5B.6D7A).(1C,2D.3B.^^ (1C.2D.3B. 

4D,5B.6D.7C).(1C^D,3B.4E,5A.6A.7A),(1C.2D.3B.4E,5A.6A.7B).(1C.2D.3B.4 E.5A.6A.7C).(1C.2D.3B.4E.5A.6B. 
5 7A).(1 C.2D.3B.4E.5A.6B,7B),(1 C^D.3B,4E,5A.6B,7C), (1 C,2D.3B,4E.5A.6C.7A).(1 C^D,3B,4E.5A,6C.7B),{1 C^D. 

3B,4E.5A.6C.7C) .(1 C^D.3B.4 E.5A,6D.7A),(1 C^D.3B.4E,5A,6D.7B).(1 C.2D,3B.4E,5A.6D.7C).(1 C^D,3B.4E.5B, 

6A,7A), (1 C.2D.3B,4E,5B.6A,7B).(1 C,2D.3B.4E.5B.6A.7C).{1 C^D,3B.4E.5B.6B,7A).(1 D,3B,4 E.5B,6B.7B),(1 C. 

2D.3B,4E.5B,6B.7C).(1C^D.3B,4E.5B,6C,7A),(1C.2D,3B.4E,5B,6C.7B), (1C,2D.3B.4E,5B,6C,7C).(1C,2D,3B,4E. 

5B,6D,7A).(1C.2D.3B.4E,5B,6D.7B).{1C.2D,3B.4 E.5B.6D.7C).(1C.2D.3C.4A,5A.6A.7A).(1C^D.3CM.5A.6A,7B). 
10 (1 C.2D,3C.4A.5A,6A.7C) , (1 C^D,3C.4A.5A,6B.7A),(1 C.2D.3C,4A,5A.6B.7B),(1 C.2D.3C,4A.5A.6B.7C).(1 C;2D,3C,4 

A,5A.6C,7A),(1 C,2D.3C,4A,5A,6C.7B),(1 C,2D.3C,4A.5A.6C,7C).(1 C^D.3C.4A.5A.6D,7A). (1 C^D.3C.4A.5A.6D, 

7B).(1 C,2D.3C,4A.5A.6D.7C).(1 C.2D.3C,4A.5B.6A,7A).(1 C.2D,3C,4 A,5B,6A.7B),{1 C.2D,3C,4A,5B,6A.7C).(1 C.2D. 

3C.4A,5B,6B,7A),(1 C,2D.3C,4A.5B,6B,7B). (1 C.2D,3C.4A,5B.6B,7C).(1 C^D.3C,4A,5B.6C.7A),(1 C,2D.3C.4 A.5B, 

6C7B),(1 C,2D,3C.4 A,5B,6C.7C).(1 C,2D,3C.4A,5B,6D7A).(1 C^D,3C.4A,5B.6D.7B).(1 C.2D.3C.4A.5B.6D.7C). (1 C. 
IS 2D,3C.4B,5A,6A.7A).(1C.2D.3C,4B,5A.6A.7B).{1C^D.3C,4B.5A.6A.7C).(1C.2D,3C.4 B,5A,6B.7A),(1C^D.3C,4B. 

5A,6B.7B).(1C.2D.3C,4B.5A.6B.7C).{1C,2D.3C.4B.5A.6C.7A). {1C^D.3C.4B.5A.6C.7B),{1C.2D.3C.4B.5A.6C,7C). 

(1 C.2D,3C,4B,5A.6D.7A).(1 C.2D,3C.4 B,5A.6D.7B).{1 C,2D,3C.4B.5A,6D.7C).{1 C^D,3C.4B,5B.6A,7A).(1 C.2D.3C, 

4B.5B.6A,7B). (1C.2D,3C,4B.5B,6A.7C),(1C.2D,3C,4B,5B.6B.7A),(1C,2D.3C.4B.5B,6B7B),(1C.2D,3C,4 B.5B,6B, 

7C).(1C.2D.3C,4B.5B.6C.7A).(1C.2D.3C,4B.5B.6C,7B).(1C,2D.3C,4B,5B,6C,7C), (1C,2D.3C,4B,5B,6D,7A).(1C.2D 
20 3C,4B,5B,6D,7B),(1C.2D,3C.4B,5B,6D.7C).(1C,2D,3C.4 C.5A.6A.7A).(1C.2D.3C.4C.5A.6A.7B).(1C,2D,3C,4C 5A 

6A,7C).(1 C.2D,3C.4C.5A,6B.7A). (1 C,2D,3C.4C.5A.6B.7B).(1 C,2D.3C.4C.5A,6B.7C).(1 C.2D.3C.4C,5A,6C,7A).(1c! 

2D,3C.4 C .5A.6C.7B).(1 C,2D.3C.4C,5A.6C.7C).( 1 C,2D.3C.4C.5A.6D.7A).(1 C.2D.3C,4C.5A.6D,7B). (1 C.2D,3C.4C. 

5A,6D,7C),(1 C.2D,3C,4C.5B.6A,7A).(1 C,2D^.4C.5B.6A,7B).(1 C.2D.3C.4 C.5B.6A,7C).(1 C,2D.3C,4C.5B.6B,7A) 

(1C,2D,3C,4C,5B,6B.7B),(1C.2D,3C.4C,5B.6B.7C). (1C,2D,3C.4C.5B,6C,7A),(1C.2D,3C.4C.5B,6C,7B),(1C,2D.3C 
25 4C.5B.6C,7C),(1C.2D.3C.4 C,5B,6D,7A).(1C,2D.3C.4C.5B,6D.7B).(1C.2D,3C,4C.5B.6D.7C).{1C.2D.3C.4D.5A,6a! 

7A), (1C.2D,3C.4D,5A,6A,7B),(1C.2D,3C,4D,5A,6A,7C),(1C.2D,3C,4D,5A,6B,7A),(1C.2D,3C,4 D.5A.6B,7B),(1C^D. 

3C,4D.5A,6B.7C),(1C,2D.3C,4D,5A,6C,7A).(1C,2D.3C.4D,5A.6C,7B). (1C,2D,3C,4D.5A,6C.7C).(1C,2D,3C,4D.5A. 

6D.7A),(1C.2D,3C.4D,5A.6D.7B),(1C.2D^,4 D.5A.6D.7C),(ia2D.3C.4D,5B.6A.7A).(1C.2D,3C.4D,5B,6A.7B).(1C. 

2D,3C.4D,5B,6A.7C). (1C.2D.3C,4D.5B,6B.7A),(1C.2D,3C,4D.5B.6B.7B).(1C,2D,3C.4D.5B.6B.7C).(1C,2D.3C,4 D, 
30 5B,6C.7A).(1C,2D,3C.4D,5B.6C,7B).(1C,2D.3C,4D,5B,6C,7C),(1C.2D,3C,4D,5B.6D,7A). (1C.2D,3C,4D,5B,6D.7B) 

(1C.2D,3C.4D.5B,6D.7C).(1C.2D,3C,4E,5A.6A.7A),(1C,2D.3C.4 E.5A.6A.7B).(1C.2D.3C.4E,5A.6AJC).(1C^D^C. 

4E,5A,6B,7A).(1C.2D.3C,4E.5A,6B,7B), {1C.2D,3C,4E.5A.6B,7C),(1C.2D,3C,4E,5A.6C.7A),(1C.2D.3C.4E.5A.6C. 

7B).(1C.2D,3C.4E.5A.6C7C),{1C.2D.3C.4E,5A,6D7A).{1C.2D,3C.4E.5A.6D7B),(1C.2D,3C.4E,5A.^ 

3C,4E.5B,6A.7A),{1C,2D,3C,4E,5B,6A.7B).(1C,2D,3C.4E,5B,6A.7C).(1C.2D.3C,4 E,5B,6B,7A).(1C,2D,3C,4E,5B 
35 6B.7B).(ia2D.3C.4E;5B.6B.7C),(1C,2D.3C.4E.5B,6C,7A). (1C.2D,3C,4E.5B.6C.7B).(1C,2D,3C.4E.5B.6C.7C),(1C. 

2D,3C,4E,5B.6D.7A),(1C,2D,3C.4 E.5B.6D.7B).(1C^D,3C,4E.5B,6D.7C),(1C,2D,3D.4A,5AM,7A),(1C,2D.3D.4A. 

5A,6A.7B). (1 C,2D.3D.4A.5A.6A.7C).(1 C.2D.3D.4A,5A,6B.7A).{1C,2D,3D,4A,5A.6B,7B),(1C^D,3D.4 A.5A.6B.7C)', 

(1 C.2D,3D.4A.5A.6C,7A),(1 C.2D,3D.4A.5A.6C.7B),(1 C^D.3D.4A.5A.6C.7C). (1 C,2D,3D,4A,5A.6D.7A) .(1 C.2D,3D. 

4A,5A.6D,7B).(1C,2D.3D.4A,5A,6D,7C),(1C,2D,3D.4 A,5B,6A.7A),(1C,2D,3D,4A.5B.6A,7B),{1C,2D.3D,4A,5B,6A, 
40 7C),(1C.2D,3D,4A.5B.6B.7A), (1C,2D,3D,4A,5B,6B.7B),(1C,2D,3D.4A.5B.6B,7C),(1C,2D.3D,4A,5B,6C,7A),(1C,2d! 

3D,4 A,5B,6C.7B),(1C,2D.3D.4A,5B,6C.7C),(1C,2D.3D,4A,5B,6D,7A).(1C,2D,3D.4A.5B.6D.7B). (1C.2D,3D.4A.5b! 

6D,7C),(1C.2D.3D,4B,5A,6A.7A),(1C.2D.3D,4B,5A,6A.7B).(1C,2D,3D,4 B.5A,6A,7C),(1C.2D.3D,4B,5A.6B.7A).(1C. 

2D,3D,4B,5A,6B.7B),(1 C;2D.3D,4B.5A.6B.7C), (1 C^D,3D.4B.5A,6C.7A).{1 C^D,3D.4B.5A,6C,7B),(1 C,2D,3D,4B, 

5A,6C.7C).(1C,2D,3D,4 B,5A.6D.7A).(1C,2D.3D.4B,5A.6D,7B).(1C^D,3D,4B,5A,6D.7C).(1C.2D,3D,4B.5B.6A,7A). 
45 (1C.2D,3D,4B,5B,6AJB),(1C.2D.3D.4B,5B,6A,7C),(1C,2D,3D,4B.5B.6B.7A),(1C,2D,3D,4 B.5B,6B.7B),(1C,2D.3D. 

4B.5B.6BJC).(1C,2D,3D,4B.5B,6C,7A),{1C,2D,3D.4B.5B.6C,7B). (1C,2D,3D.4B,5B.6C,7C).(1C,2D.3D.4B,5B.6D. 

7A).(1C,2D,3D,4B.5B.6D.7B).{1C.2D.3D.4 B,5B.6D.7C).(1C^D.3D.4C.5A,6A.7A),(1C^D.3D,4C,5A.6A,7B).(1C,2d! 

3D.4C,5A,6A,7C), {1C,2D,3D,4C.5A,6B,7A).(1C.2D,3D.4C,5A.6B,7B),(1C^D.3D.4C,5A,6B,7C),(1C^D,3D,4 C.5A, 

6C.7A).(1C,2D,3D,4C,5A,6C.7B),(1C.2D;3D,4C.5A.6C,7C).{1C.2D,3D.4C,5A,6D.7A), (1C,2D,3D,4C,5A,6D,7B),(1C. 
50 2D,3D,4C,5A.6D,7C).(1 C,2D.3D,4C.5B.6A.7A).(1 C.2D.3D.4 C.5B,6A.7B),(1 C.2D,3D.4C,5BM,7C).(1 C,2D.3D,4c! 

5B.6B.7A),(1C,2D.3D.4C.5B,6B.7B). (1C.2D.3D,4C,5B,6B7C),(1C.2D.3D,4C.5B,6C.7A).(1C,2D,3D.4C.5B.6C,7B)! 

(1C,2D,3D,4 C.5B,6C.7C),(1 C.2D.3D.4C,5B,6D,7A).(1 C,2D,3D,4C,5B,6D,7B),(1 C.2D,3D,4C,5B,6D,7C), (1C,2D.3D* 

4D.5A.6A.7A),(1 C^D.3D.4D.5A.6A.7B),(1 C.2a3D.4D,5A,6A,7C),{1 C.2D.3D.4 D.5A,6B,7A).(1 C,2D.3D,4D,5A.6b! 

7B).(1C.2D.3D,4D,5A,6B7C).(1C.2D.3D,4D.5A.6C7A).(1C^D.3D.4D.5A,6CJB).(1C.2D^ 
55 3D,4D.5A,6D.7A),{1C,2D.3D,4 D,5A.6D,7B),{1C,2D,3D.4D,5A,6D.7C),(1C,2D,3D.4D,5B,6A,7A).(1C,2D,3D.4D.5B.' 

6A.7B),(1C.2D,3D,4D.5B,6A.7C).(1C,2D,3D,4D.5B.6B,7A),(1C.2D.3D.4D.5B,6B.7B),(1C,2D,3D,4 D,5B,6B,7C),(1C 

2D,3D,4D,5B,6C.7A).(1C.2D,3D,4D.5B,6C,7B),(1C.2D.3D,4D,5B,6C,7C). {1C,2D.3D.4D.5B.6D.7A),(1C,2D.3D 4d' 

5B.6D.7B),(1 C.2D,3D.4D.5B.6D,7C).(1 C^D.3D.4 E.5A.€A.7A).(1 C^D.3D,4E,5A,6A,7B),(1 C.2D.3D.4E.5A.6A 7C)' 
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(1 C,2D,3D.4E.5A,6B.7A). (1 C^D.3D.4E.5A,6B,7B).(1 C,2D,3D,4E,5A.6B.7C),{1 C,2D,3D.4E.5A.6C,7A),(1 C^D,3D.4 
E,5A.6C.7B).(1C^D.3D.4E.5A.6C,7C).(1C,2D,3D,4E,5A,6D,7A),{1C,2D.3D,4E,5A.6D,7B), (1C,2D.3D.4E,5A.6D, 
7C).{1C^D.3D,4E.5B.6A,7A),(1C,2D.3D.4E.5B.6A.7B).(1C.2D.3D.4 E.5B.6A.7C).(1C,2D.3D.4E.5B.6B.7A).(1C.2D. 
3D.4E,5B.6B.7B).{1C.2D.3D.4E.5B,6B,7C). (1C.2D.3D.4E.5B.6C.7A).{1C,2D.3D.4E.5B.6C.7B).(1C,2D,3D.4E,5B. 
5 6C7C),(1 C,2D,3D.4 E.5B.6D.7A).(1 C,2D.3D.4E.5B,6D,7B).(1 C^D.3D.4E,5B,6D7C),(1 C^D.3E,4A.5A,6A,7A), (1 C, 
2D.3E.4A,5A.6A,7B).(1C^D.3E.4A.5A,6A,7C).(1C.2D.3E.4A.5A.6B.7A).(1C,2D.3E.4 A.5A.6B.7B).(1C.2D.3E.4A. 
5A,6B.7C),{1C,2D.3E.4A.5A,6C.7A).(1C,2D.3E,4A.5A,6C.7B), (1C^D.3E.4A.5A.6C.7C),(1C,2D,3E.4A.5A,6D,7A), 
{1C.2D,3E.4A.5A,6D,7B).(1C^D.3E.4 A.5A.6D.7C),(1C^D.3E.4A.5B.6A,7A),(1C^D,3E.4A,5B.6A.7B),(1C,2D,3E. 
4A.5B.6A.7C), (1C^D.3E,4A.5B,6B.7A).(1C^D.3E,4A.5B,6B.7B).(1C^D.3E.4A.5B,6B.7C),(1C;2D.3E.4 A.5B,6C. 

10 7A),( 1 C.2D.3E.4A.5B.6C.7B).(1 C^D.3E.4A.5B.6C.7C),(1 C.2D.3E.4A.5B.6D.7A). (1 C.2D.3E,4A,5B.6D.7B).(1 C.2D. 
3E,4A,5B,6D,7C).{1C^D,3E.4B,5A.6A,7A),(1C,2D,3E.4 B.5A,6A,7B).(1C^D.3E.4B,5A,6A.7C),(1C;2D,3E,4B,5A, 
6B.7A),(1C,2D,3E,4B,5A,6B,7B), (1C,2D,3E,4B,5A.6B.7C),(1C^D.3E.4B.5A,6C.7A).(1C^D,3E.4B.5A.6C,7B),(1C. 
2D,3E,4 B.5A.6C,7C).{1C^D,3E,4B,5A,6D,7A).(1C,2D,3E.4B.5A.6D,7B),(1C,2D,3E.4B.5A,6D.7C). (1 C^D.3E.4B. 
5B,6A,7A).(1C,2D,3E.4B.5B.6A.7B).(1C^D.3E.4B.5B.6A.7C).(1C^D.3E.4 B,5B.6B.7A).(1C^D.3E.4B,5B.6B,7B). 

IS (1C.2D.3E,4B.6B.6B,7C),(1C.2D.3E.4B.5B,6C.7A). (1C.2D.3E.4B.5B.6CJB).(1C.2D.3E.4B,5B,6C.7C).(1C^D.3E, 
4B.5B.6D,7A).(1C^D,3E.4 B,5B.6D.7B),(1C,2D,3E,4B.5B.6D.7C).(1C.2D.3E.4C.5A.6A.7A).(1C^D.3E.4C.5A.6A. 
7B), (1 C^D,3E.4C.5A,6A,7C),(1 C,2D,3E.4C,5A.6B,7A).{1 C,2D,3E,4C.5A.6B.7B),(1 D.3E.4 C,5A.6B.7C).(1 C,2D, 
3E.4C,5A.6C,7A).(1C,2D,3E,4C.5A,6C.7B),(1C.2D,3E.4C,5A,6C.7C), (1C.2D.3E,4C,5A,6D.7A),(1C,2D,3E,4C.5A, 
6D.7B).(1C,2D.3E,4C,5A,6D.7C).(1C,2D.3E,4 C.5B.6A.7A),(1C^D.3E.4C,5B.6A.7B).(1C^D.3E.4C.5B,6A.7C).(1C, 

20 2D,3E,4C,5B.6B.7A), (1C,2D.3E.4C.5B.6B.7B),(1C.2D,3E,4C,5B,6B,7C).(1C.2D.3E,4C.5B.6C.7A),(1C^D,3E,4 C, 
5B.6CJB).(1C.2D.3E,4C,5B.6C.7C).(1C,2D.3E,4C,5B.6D.7A).(1C.2D.3E,4C.5B.6D.7B). (1C.2D.3E.4C.5B.6D.7C). 
(1 C.2D.3E,4D.5A,6A.7A),(1 C.2D,3E.4D,5A.6A.7B).( 1 C.2D,3E.4 D.5A.6A,7C),(1 C.2D.3E.4D.5A.6B.7A),(1 C,2D,3E. 
4D,5A,6B.7B).(1 C.2D,3E,4D.5A,6B.7C). (1 C^D,3E.4D.5A.6C.7A),(1 C.2D.3E,4D.5A,6C.7B),(1 C.2D.3E.4D.5A,6C. 
7C),(1C,2D,3E.4D,5A,6DJA),(1C.2D,3E.4D,5A,6DJB),(1C,2D,3E,4D,5A3DJC).(1C,2D,3E.4D^ (1C.2D, 

25 3E.4D.5BM7B),(1C.2D.3E,4D.5B.6A,7C).(1C.2D.3E,4D.5B.6B,7A),{1C.2D.3E.4 D.5B,6B,7B),{1C.2D,3E.4D.5B, 
6B,7C).(1C.2D,3E,4D.5B,6C,7A),(1C,2D.3E,4D,5B,6C.7B), (1C.2D,3E,4D.5B,6CJC),(1C,2D,3E.4D.5B.6D7A).(1C, 
2D,3E.4D,5B,6D.7B),(1C,2D,3E.4 D,5B.6D,7C),(1C.2D,3E,4E,5A,6A.7A).(1C.2D,3E.4E.5A.6A,7B),(1C^D,3E,4E, 
5A.6A,7C), (1 C.2D.3E.4E.5A.6B.7A),( 1 C,2D,3E.4E.5A.6B.7B),(1 C,2D,3E.4E,5A,6B.7C).(1 C^D,3E,4 E,5A,6C,7A). 
(1C.2D.3E.4E,5A.6C,7B),(1 C,2D,3E.4E.5A.6C.7C).{1 C,2D,3E.4E,5A,6D7A). (1C.2D.3E,4E.5A,6D.7B),(1 C.2D.3E, 

30 4E.5A,6D,7C),{1C,2D,3E.4E,5B,6A7A),(1C,2D,3E,4 E.5B.6A,7B),(1C.2D,3E,4E.5B,6A.7C).(1C,2D,3E.4E,5B,6B, 
7A).(1C.2D.3E.4E.5B,6B.7B). (1C.2D.3E.4E.5B.6B,7C).(1C.2D,3E,4E.5B.6C.7A).(1C.2D.3E.4E.5B.6C.7B),(1C,2D. 
3E.4 E.5B.6C,7C),(1C,2D,3E,4E.5B.6D.7A),(1C,2D,3E,4E,5B.6D,7B).(1C.2D.3E,4E,5B,6D,7C), (1C^E.3A,4A.5A, 
6A,7A).(1C,2E.3A,4A,5A.6A.7B).(1C,2E.3A,4A,5A.6A.7C).{1C,2E,3A,4 A,5A,6B,7A).{1C.2E,3A,4A,5A.6B.7B).(1C. 
2E,3A,4A,5A.6B.7C),(1C,2E.3A.4A,5A.6C.7A), (1C,2E.3A.4A,5A,6C,7B),(1C.2E.3A.4A,5A,6C,7C).(1C,2E,3A.4A. 

35 5A,6D.7A),(1C.2E,3A.4 A,5A.6D.7B).(1C.2E,3A,4A.5A.6D.7C).(1C.2E,3A.4A.5B.6A.7A).(1C.2E.3A.4A.5B.6A.7B). 
{1C.2E,3A,4A,5B.6A,7C),(1C,2E,3A,4A.5B,6B,7A).(1C,2E.3A,4A,5B,6B,7B),(1C,2E,3A.4 A,5B.6B,7C),(1C,2E.3A, 
4A.5B.6C,7A).(1C.2E,3A.4A.5B,6C,7B).(1C.2E.3A.4A.5B.6C,7C). (1C.2E.3A.4A.5B.6D,7A).(1C.2E.3A.4A,5B.6D. 
7B).(1C.2E.3A.4A,5B.6D.7C).(1C^E,3A.4 B.5A.6A.7A),(1C.2E,3A.4B.5A.6A.7B).(1C.2E.3A.4B,5A.6AJC).(1C^E. 
3A,4B,5A,6B.7A), (1C,2E,3A,4B,5A,6B,7B),(1C.2E.3A.4B.5A,6B.7C).(1C.2E,3A,4B,5A,6C.7A).(1C.2E,3A,4 B.5A, 

40 6C.7B),(1C,2E.3A,4B.5A.6C.7C),(1C,2E.3A.4B,5A.6D,7A).(1C,2E.3A.4B,5A,6D.7B), (1C,2E,3A,4B,5A,6D,7C),(1C, 
2E,3A,4B,5B,6A,7A),{1C.2E.3A,4B,5B.6A,7B),(1C.2E,3A,4 B,5B.6A,7C),(1C,2E,3A.4B.5B,6B.7A).(1C,2E,3A,4B.5B, 
6B,7B).(1C,2E,3A,4B,5B,6B.7C), (1C.2E,3A.4B,5B,6C,7A),(1C,2E,3A,4B,5B.6C7B).(1C.2E.3A.4B,5B,6C,7C).(1C, 
2E.3A,4 B.5B.6D,7A).(1C.2E,3A.4B.5B,6D.7B).{1C.2E,3A.4B.5B.6D,7C),{1C^E.3A,4C.5A.6A.7A), (1C^E.3A,4C. 
5A.6A.7B),(1C.2E,3A,4C.5A.6A.7C),(1C.2E,3A.4C,5A,6B,7A),(1C^E.3A.4 C.5A,6B,7B).(1C,2E.3A,4C.5A,6B,7C). 

<s (1C.2E.3A.4C.5A,6C.7A).(1C.2E.3A,4C.5A.6C.7B). (1C^E,3A.4C.5A.6C.7C).(1C^E.3A,4C.5A,6D.7A),{1C^E.3A. 
4C,5A,6D,7B),(1C,2E.3A,4 C.5A,6D.7C).(1C,2E.3A,4C,5B,6A,7A).(1C,2E.3A.4C.5B.6AJB),(1C,2E.3A.4C.5B,6A, 
7C). (1C,2E.3A.4C,5B,6B.7A),(1C.2E.3A.4C.5B,6B.7B).(1C.2E.3A.4C,5B.6B,7C).(1C^E.3A,4 C.5B,6C.7A).(1C.2E, 
3A,4C,5B,6C.7B),(1 C,2E,3A,4C,5B,6C,7C),(1 C,2E,3A,4C.5B,6D.7A), (1 C,2E.3A,4C,5B,6D,7B).(1 C^E.3A.4C,5B, 
6D,7C),(1C.2E.3A.4D.5A.6A.7A),(1C^E.3A.4 D,5A,6A,7B),(1C,2E.3A.4D,5A.6A,7C).(1C.2E.3A.4D,5A.6B,7A).(1C. 

SO 2E,3A.4D,5A,6B.7B). (1C^E.3A.4D,5A.6B.7C).(1C,2E,3A,4D,5A.6C.7A).(1C,2E,3A.4D,5A.6C,7B).(1C.2E,3A.4 D. 
5A,6C,7C),{1C.2E,3A,4D.5A,6D,7A).(1C.2E.3A.4D,5A.6D,7B),(1C.2E.3A.4D,5A,6D.7C), (1 C.2E.3A,4D.5B.6A,7A). 
(1C.2E,3A.4D,5B.6A,7B).(1C,2E,3A,4D.5B.6A.7C),(1C.2E.3A,4 D.5B,6B,7A).(1C^E.3A.4D.5B,6B.7B),(1C^E,3A, 
4D,5B,6B.7C),(1C.2E.3A.4D.5B.6C.7A). (1C^E,3A.4D,5B.6C,7B),(ia2E.3A,4D.5B.6C.7C).(1C,2E,3A.4D.5B.6D. 
7A).(1C,2E.3A.4 D.5B,6D.7B),(1C.2E,3A.4D,5B.6D,7C).(1C,2E.3A.4E.5A.6A.7A),(1C.2E,3A.4E.5A.6A.7B), (1C.2E. 

ss 3A.4E,5A,6A7C),(1C,2E,3A.4E,5A.6BJA).(1C,2E.3A,4E,5A.6B7B).(1C,2E.3A.4E,5A.6BJC),(1C,2E.3A,^^ 

7A),(1C,2E.3A.4E,5A,6C,7B),(1C.2E.3A.4E,5A.6C.7C). (1C,2E.3A.4E,5A,6DJA),(1C,2E,3A.4E,5A.6D,7B),(1C,2E, 
3A.4E.5A,6D.7C),{1C.2E,3A.4 E,5B.6A.7A).(1C,2E,3A,4E.5B.6A.7B).(1C,2E,3A.4E.5B.6A,7C).(1C;2E.3A.4E.5B.6B, 
7A). (1C.2E.3A,4E.5B.6B.7B).(1C.2E.3A,4E,5B.6B,7C),(1C,2E.3A.4E.5B.6C.7A).(1C,2E.3A,4 E.5B,6C,7B),(1C.2E, 
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3A,4E.5B,6C.7C),(1 C^E,3A.4E,5B,6D.7A).(1 C,2E,3A,4E,5B,6D.7B), (1 C.2E,3A.4E,5B.6D.7C),{1 C.2E.3B.4A.5A, 
6A,7A),(1 C^E,3B.4A,5A,6A.7B).(1 C.2E.3B,4 A.5A.6A.7C),(1 C,2E.3B,4A.5A,6B,7A),(1 C,2E,3B,4A,5A,6B,7B),(1 C. 
2E.3B,4A.5A.6B,7C). (1C.2E.3B,4A,5A.6C,7A).(1C,2E.3B,4A.5A,6C,7B),(1C,2E.3B.4A.5A.6C,7C).{1C.2E.3B.4 A. 
5A.6D.7A).(1C.2E,3B,4A,5A,6D7B).{1C,2E.3B,4A.5A.6D.7C).(1C^E.3B.4A.5B.6A,7A). (1C,2E,3B,4A,5B.6A.7B), 
(1 C,2E,3B,4A,5B,6A,7C),(1 C^E.3B.4A.5B.6B,7A).(1 C^.3B.4 A,5B.6B,7B).(1 C;2E.3B.4A,5B,6B.7C).(1 C^E,3B, 
4A.5B,6C.7A).(1C,2E.3B.4A.5B,6C.7B), {1C^E.3B.4A.5B.6C.7C).(1C.2E,3B,4A,5B.6D.7A),(1C,2E.3B.4A.5B,6D. 
7B).(1C,2E,3B.4 A.5B.6D.7C).(1C.2E.3B.4B.5^6A,7A).{1C^E,3B.4B,5A.6A.7B),(1C.2E,3B.4B.5A.6^7C). (1C,2E. 
3B,4B.5A.6B.7A).(1C.2E.3B,4B,5A.6B.7B).(1C,2E,3B,4B,5A,6B,7C).(1C,2E.3B.4 B,5A.6C,7A),(1C,2E.3B,4B,5A,6C, 
7B).(1C.2E.3B.4B.5A,6C.7C).(1C^E.3B.4B.5A,6D.7A). (1C.2E.3B.4B.5A.6D,7B).(1C^E,3B.4B.5A.6D.7C),(1C^E. 
3B,4B,5B.6A,7A).(1C^E.3B.4 B.5B.6A7B).(1C^E,3B.4B.5B,6A.7C).(1C,2E.3B,4B.5B.6B,7A).(1C^E.3B,4B.5B.6B, 
7B), (1WE.3B,4B.5B.6B,7C).(1C^E.3B,4B.5B,6C.7A).(1C.2E.3B,4B,5B,6C,7B),(1C,2E.3B.4 B.5B.6C.7C).(1C.2E. 
3B.4B.5B.6D,7A).(1C.2E,3B.4B,5B.6D7B),(1C,2E.3B,4B,5B,6D,7C), (1C,2E,3B,4C,5A.6A7A).(1C.2E,3B,4C,5A. 
6A.7B).(1C.2E.3B.4C,5A,6A.7C).(1C;2E,3B,4 C.5A.6B,7A).(1C.2E.3B.4C.5A,6B.7B),(1C.2E.3B.4C,5A.6B.7C).(1C, 
2E,3B.4C,5A.6C.7A). (1C,2E,3B,4C.5A,6C.7B).(1C.2E.38.4C,5A.6C.7C).(1C,2E.3B,4C.5A,6D.7A),(1C^E.3B,4 C. 
5A.6D.7B),(1 C,2E.3B.4C.5A.6D,7C).(1 C.2E.3B.4C.5B.6A,7A),(1 C.2E.3B,4C.5B,6A.7B), (1 C,2E,3B,4C.5B.6A.7C). 
(1C.2E.3B.4C.5B.6B.7A),(1C^E.3B.4C,5B.6B.7B).(1C^E.3B.4 C.5B.6B,7C).(1C^E.3B.4C.5B.6C.7A).(1C^.3B, 
4C,5B,6C,7B).(1C.2E,3B,4C.5B,6C,7C). (1C,2E,3B,4C.5B.6D,7A).(1C,2E,3B,4C,5B.6D,7B).(1C,2E.3B.4C.5B.6D. 
7C),(1C,2E,3B.4 D,5A,6A,7A),(1C,2E,3B,4D.5A,6A,7B),(1C.2E,3B.4D,5A,6A.7C),(1C,2E,3B.4D.5A,6B,7A). (1C.2E. 
3B,4D,5A,6B.7B),(1C.2E.3B.4D,5A.6B,7C),(1C.2E.3B.4D.5A.6C.7A).(1C,2E,3B.4 D,5A.6C,7B),(1C.2E.3B,4D.5A. 
6C.7C).(1 C.2E,3B.4D,5A.6D,7A).(1 C.2E.3B.4D.5A.6D.7B). (1 C.2E,3B.4D.5A.6D.7C).(1 C^E.3B.4D.5B,6A.7A).(1 C, 
2E.3B,4D.5B.6A.7B).{1 C^E,3B.4 D,5B,6A.7C).(1 C^E,3B,4D.5B,6B.7A),(1 C^E.3B.4D,5B,6B.7B),(1 C^E,3B.4D. 
5B.6B.7C). (1C.2E.3B.4D.5B.6C.7A),(1C,2E,3B.4D.5B,6C.7B).(1C.2E.3B.4D.5B.6C,7C).(1C.2E.3B,4 D.5B.6D.7A). 
(1C.2E.3B,4D.5B,6D.7B).(1C,2E.3B.4D.5B.6D.7C),(1C,2E,3B,4E.5A,6A,7A). (1C.2E,3B.4E.5A,6A.7B).(1C.2E.3B, 
4E.5A,6A,7C),(1C,2E,3B,4E,5A.6B.7A),(1C.2E,3B,4 E,5A,6B.7B).(1C.2E,3B,4E.5A,6B7C),(1C.2E,3B,4E.5A.6C. 
7A),(1C.2E.3B.4E.5A.6C.7B). (1C,2E.3B,4E,5A,6C.7C),(1C,2E.3B.4E.5A.6D,7A).(1C.2E,3B.4E,5A.6D.7B).(1C^E. 
3B,4 E.5A.6D,7C).(1 C,2E.3B.4E,5B,6A,7A),(1 C.2E,3B,4E,5B,6A,7B),(1 C,2E,3B.4E,5B,6A.7C). (1 C.2E,3B,4E.5B. 
6B.7A).(1C,2E.3B,4E,5B.6B,7B),(1C,2E.3B.4E.5B,6B.7C),(1C.2E,3B,4 E.5B,6C.7A).(1C.2E,3B.4E,5B.6C,7B).(1C. 
2E.3B,4E,5B.6C.7C),(1 C.2E.3B.4E.5B.6D.7A). (1 C,2E,3B,4E.5B.6D.7B),{1 C,2E,3B.4E.5B.6D.7C).(1 C^E.3C.4A. 
5A,6A.7A),(1C,2E,3C.4 A,5A,6A.7B),(1C.2E.3C.4A.5A,6A,7C).(1C.2E,3C.4A.5A,6B,7A).(1C,2E,3C,4A.5A.6B.7B). 
(1 C,2E,3C,4A,5A,6B,7C).{1 C.2E,3C,4A,5A,6C,7A),(1 C,2E.3C,4A,5A,6C.7B),{1 C.2E,3C,4 A,5A,6C,7C),(1 C,2E,3C, 
4A.5A,6D,7A).(1C.2E,3C.4A.5A.6D,7B),(1C,2E,3C.4A.5A,6D,7C), (1C,2E.3C.4A.5B,6A.7A),(1C^E.3C.4A,5B.6A. 
7B).(1 C.2E.3C.4A.5B,6A,7C).(1 C^E,3C.4 A.5B.6B,7A),(1 C.2E.3C,4A.5B.6B,7B),(1 C,2E,3C.4A.5B,6B.7C).(1 C.2E. 
3C,4A,5B,6C,7A), (1C,2E,3C,4A,5B.6C,7B).(1C.2E.3C.4A,5B.6C,7C).(1C,2E,3C.4A,5B,6D,7A),(1C.2E,3C.4 A,5B, 
6D,7B),(1C,2E,3C,4A,5B.6D.7C),(1C.2E,3C,4B,5A,6A,7A).(1C.2E,3C,4B,5A,6A,7B), (1C,2E,3C.4B,5A,6A.7C),{1C. 
2E,3C,4B,5A,6B.7A),(1C,2E,3C,4B,5A,6B,7B),(1C.2E.3C,4 B.5A,6B,7C).(1C,2E,3C.4B,5A.6C,7A),(1C,2E,3C.4B, 
5A,6C,7B),(1 C,2E,3C.4B,5A.6C,7C). (1 C,2E,3C.4B.5A,6D,7A).(1 C^E.3C,4B,5A,6D.7B),(1 C^E,3C,4B,5A,6D,7C). 
(1 C,2E.3C.4 B.5B,6A,7A),(1 C^E,3C,4B.5B.6AJB),(1 C,2E.3C,4B,5B.6A.7C).(1 C,2E,3C.4B.5B,6B.7A). (1 C,2E,3C. 
4B.5B,6B.7B),(1C,2E,3C.4B.5B.6B,7C),(1C.2E.3C.4B.5B,6C,7A).(1C.2E,3C,4 B.5B.6C.7B),(1C,2E,3C,4B.5B,6C. 
7C),{1C,2E,3C,4B.5B.6D,7A).(1C,2E.3C.4B,5B,6D,7B). (1C,2E.3C,4B.5B,6D,7C).(1C,2E.3C.4C,5A,6AJA),(1C,2E. 
3C,4C.5A.6A,7B),(1C.2E,3C,4 C.5A,6A,7C).(1C,2E,3C,4C,5A,6B,7A).(1C,2E,3C,4C,5A.6B,7B),(1C.2E,3C,4C,5A. 
6BJC),(1C.2E,3C.4C.5A,6C7A).(1C.2E.3C.4C,5A,6C7B),(1C.2E3C,4C,5A.6CJC).(1C,2E,3C,4C.5A.^^^ 
2E.3C,4C.5A,6D,7B).(1C,2E,3C,4C.5A.6D,7C).(1C.2E,3C.4C.5B,6A.7A), (1C,2E,3C,4C,5B,6A.7B),(1C^E.3C,4C. 
5B,6A,7C).(1C.2E,3C,4C,5B,6B,7A).(1C,2E,3C.4 C,5B,6B,7B),(1C,2E.3C,4C.5B.6B,7C),(1C,2E.3C.4C,5B.6C,7A), 
(1C,2E.3C,4C,5B.6C7B),{1C,2E,3C,4C,5B,6CJC),(1C,2E,3C.4C.5B,6D7A),(1C,2E,3C.4C,5B.6D7B),(1C,2E,^^^ 
C,5B,6D,7C),(1 C.2E.3C.4D.5A.6A,7A),(1 C.2E.3C.4D.5A.6A.7B),(1 C,2E.3C.4D,5A,6A,7C). (1 C.2E.3C,4D.5A,6B, 
7A).(1C.2E,3C,4D,5A,6B.7B),(1C.2E,3C,4D.5A.6B,7C),(1C.2E,3C,4 D,5A,6C,7A).(1C,2E.3C,4D,5A,6C,7B),(1C.2E, 
3C.4D.5A.6C.7C),(1 C^E,3C,4D,5A,6D,7A), (1 C,2E.3C,4D.5A.6D,7B),(1 C,2E,3C.4D,5A.6D.7C),(1 C.2E.3C.4D,5B. 
6A,7A).(1 C.2E,3C.4 D.5B.6A.7B).(1 C,2E,3C.4D,5B,6A,7C),(1 C^E.3C,4D.5B.6B.7A),{1 C,2E,3C.4D,5B,6B.7B), (1 C, 
2E,3C,4D,5B,6B.7C),(1C,2E,3C,4D,5B,6C,7A),(1C,2E,3C.4D,5B,6C.7B),(1C.2E,3C,4 D,5B,6C,7C),(1C.2E.3C,4D. 
5B.6D,7A),(1C,2E,3C,4D.5B,6DJB),(1C.2E.3C,4D,5B,6D.7C), (1C,2E,3C.4E,5A,6A,7A),(1C^E,3C.4E,5A.6A,7B), 
{1C.2E,3C,4E,5A,6A,7C).(1C.2E.3C,4 E.5A,6B,7A).(1C.2E.3C.4E.5A,6B,7B).(1C,2E.3C.4E.5A.6B.7C).(1C^E.3C. 
4E.5A,6C,7A), (1 C.2E,3C.4E.5A.6C,7B),(1 C,2E,3C.4E,5A,6C.7C).(1 C,2E,3C.4E,5A.6D.7A).(1 C.2E.3C,4 E.5A.6D. 
7B).(1C.2E.3C.4E.5A,6D.7C),(1C^E.3C,4E.5B,6A,7A).(1C^E.3C.4E.5B.6A.7B). {1C.2E.3C.4E.5B,6A.7C).{1C.2E. 
3C.4E.5B.6B.7A),{1C,2E.3C.4E.5B.6B7B),(1C.2E,3C.4 E.5B,6B,7C).(1C.2E.3C.4E,5B,6C,7A).(1C,2E,3C.4E,5B. 
6C7B).(1C.2E.3C.4E.5B.6C,7C). (1C.2E,3C,4E,5B,6D,7A).(1C.2E.3C.4E,5B.6D.7B),(1C,2E,3C.4E,5B,6D.7C),(1C, 
2E,3D,4 A,5A,6A,7A).(1C,2E,3D,4A.5A,6A.7B),(1C,2E,3D.4A.5A,6A,7C).(1C,2E.3D,4A,5A,6B.7A), (1C.2E.3D,4A, 
5A.6B,7B).(1C,2E.3D,4A,5A,6B,7C).(1C,2E,3D.4A,5A,6C,7A),(1C^E.3D.4 A.5A,6C,7B).(1C.2E.3D,4A.5A.6C.7C). 
(1 C.2E.3D,4A.5A.6D.7A),(1 C,2E.3D,4A.5A.6D.7B), (1 C.2E.3D.4A.5A.6D,7C),(1 C^E.3D.4A,5B.6A JA),(1 C,2E,3D. 
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4A,5B,6A,7B),(1WE.3D,4 A,5B.6A,7C).(1C^E,3D,4A.5B,6B,7A),(1C^E.3D,4A.5B,6B.7B),(1C^E,3D.4A,5B.6B. 
7C), (1C.2E,3D.4A.5B.6CJA)X1C,2E,3D.4A.5B,6CJB),(1C^E.3D,4A,5B,6C7C).(1C.2E.3D.4 A,5B.6D7A) 
3D.4A,5B.6D.7B),(1C^E,3D,4A,5B.6D.7C),(1C,2E,3D.4B.5A.6A.7A), (1C.2E.3D,4B.5A,6A,7B).{1C^E,3D.4B.5A. 
6A.7C),(1C.2E.3D,4B,5A.6B.7A).(1C^E.3D.4 B.5A.6B,7B).(1C^E.3D,4B,5A.6B.7C).(ia2E.3a4B.5A.6C.7A).(1C. 
5 2E,3D.4B.5A.6C,7B). (1C^E,3D,4B.5A.6C.7C).(1C,2E,3D.4B.5A,6D,7A),(1C^E,3D,4B.5A.6D,7B),(1C^E,3D,4 B. 
5A,6D.7C).(1C.2E.3D.4B.5B.6A.7A),(1C.2E,3D.4B,5BM.7B),(1C.2E.3D.4B.5B.6A.7C). (1C,2E.3D.4B.5B.6B.7A), 
(1C.2E.3D.4B.5B.6B,7B),(1WE,3D,4B,5B,6B,7C),(1C^E.3D.4 B.5B.6C.7A),{1C,2E,3D,4B,5B,6C.7B),(1C^E^D. 
4B,5B.6C.7C),(1 C,2E,3D,4B.5B,6D.7A). (1 C.2E,3D,4B,5B.6D,7B),(1 C,2E.3D.4B.5B.6D,7C>,(1 C,2E,3D.4C,5A.6A, 
7A).(1 C.2E.3D.4 C.5A.6A.7B).(1 C^E,3D,4C.5A,6A,7C).(1 C^E.3D.4C.5A.6B.7A).{1 C.2E.3D.4C.5A.6B.7B). (1 C^E. 
10 3D.4C,5A,6B,7C).(1C^E,3D,4C.5A,6C.7A).(1C^E,3D,4C.5A.6C.7B),(1C^E.3D.4 C,5A,6C.7C).(1C,2E.3D.4C.5A. 
6D.7A),(1C^E.3D,4C,5A.6D,7B),(1C.2E.3D.4C.5A,6D,7C), (1C,2E.3D.4C,5B,6A,7A),(1C^E,3D,4C,5B,6A,7B),(1C. 
2E,3D,4C.5B,eA.7C).(1 C^E.3D,4 C,5B.6B,7A),(1 C^.3D.4C.5B,6B.7B).(1 C^E.30,4C.5B.68.7C).(1 C.2E.3D.4C, 
5B.6C,7A). (1C^E.3D.4C.5B,6C.7B),(1C.2E.3D.4C.5B.6C.7C).(1C.2E.3D.4C5B.6D.7A).{1C.2E.3D,4 C.5B.6D,7B), 
(1C,2E.3D.4C.5B.6D7C),(1C.2E,3D,4D.5A.6A.7A).(1C^E,3D.4D.5A.6A,7B). (1C.2E.3D.4D.5A,6A.7C).(1C.2E.3D, 
IS 4D.5A.6B.7A).{1C.2E.3D,4D.5A.6B.7B).(1C.2E.3D.4 D.5A.6B.7C).{1C,2E.3D.4D.5A.6C7A).{1C.2E.3D.4D,5A.6C. 
7B).(1C.2E,3D,4D,5A.6C.7C). (1C^E.3D.4D.5A.6D.7A).(1C^E.3D,4D,5A.6D.7B).(1C.2E.3D.4D.5A.6D.7C).(1C^E. 
3D.4 D,5B,6A,7A).(1C.2E.3D.4D.5B,6A,7B),(1C^E.3D,4D.5B.6A,7C).{1C,2E,3D,4D.5B.6B.7A), {1C^E,3D,4D,5B. 
6B.7B).(1 C,2E.3D.4D,5B,6B.7C).(1 C^E,3D.4D,5B.6C.7A),{1 C^E,3D.4 D.5B.6C.7B).(1 C,2E.3D,4D.5B.6C.7C).{1 C. 
2E,3D.4D.5B,6D.7A).(1C.2E,3D.4D.5B.6D.7B), (1C,2E,3D.4D.5B,6D.7C),(1C^E,3D.4E.5A,6A,7A).(1C^E.3D.4E. 
20 5A.6A.7B).(1C,2E.3D.4 E.5A.6A.7C).(1C.2E.3D.4E,5A,8B.7A).(1C.2E.3D.4E.5A.6B.7B).(1C.2E,3D.4E.5A.6B,7C). 

{1C.2E,3D.4E.5A.6C.7A),(1C,2E,3D,4E,5A,6C.7B).{1C,2E,3D.4E,5A,6C.7C),{1C.2E,3D.4 E.5A,6D,7A),(1C,2E.3D, 

4E,5A,6D.7B).(1C,2E.3D.4E.5A.6D,7C).(1C,2E.3D.4E.5B.6A,7A). (1C,2E,3D.4E.5B.6A.7B).(1C^E,3D,4E.5B.6A. 

7C).(1C.2E.3D,4E.5B.6B.7A).(1C.2E,3D,4 E,5B.6B.7B).(1C^E.3D,4E,5B.6B.7C).(1C,2E,3D,4E.5B.6C.7A).(1C^E, 

3D,4E,5B.6C.7B), (1C,2E,3D.4E,5B,6C,7C).(1C,2E,3D,4E.5B,6D.7A),(1C.2E.3D.4E.5B.6D,7B),(1C,2E.3D.4 E,5B. 
25 6D,7C),(1C,2E,3E,4A,5A.6A.7A).(1C.2E.3E.4A.5A.6A,7B).(1C,2E.3E,4A.5A,6A,7C). (1C.2E.3E,4A.5A,6B.7A),{1C, 

2E.3E,4A.5A.6B,7B).(1C,2E,3E.4A,5A.6B.7C).(1C.2E.3E.4 A.5A,6C.7A).(1C,2E,3E.4A.5A,6C.7B).(1C,2E,3E,4A,5A, 

6C.7C),{1C,2E,3E,4A.5A.6D.7A), (1C,2E.3E,4A.5A.6D,7B),{1C.2E.3E.4A.5A,6D,7C),{1C.2E.3E,4A.5B.6A,7A).(1C. 

2E.3E.4 A.5BM.7B).(1C^E.3E.4A,5B,6A.7C),(1C^E.3E.4A.5B,6B,7A). {1C^E.3E.4A.5B,6B,7B).(1C^E,3E,4A. 

5B,6B,7C),(1C,2E,3E.4A,5B,6C,7A),(1C.2E.3E.4 A.5B.6C,7B).(1C.2E,3E,4A.5B,6C,7C).{1C,2E.3E,4A.5B,6D,7A). 
30 (1C.2E,3E.4A,5B,6D.7B). (1C.2E,3E.4A.5B,6D.7C).(1C,2E.3E,4B,5A.6A.7A),{1C.2E.3E,4B.5A.6A,7B).(1C.2E,3E.4 

B.5A,6A.7C).(1C.2E.3E.4B.5A,6B.7A),(1C.2E.3E.4B.5A.6B.7B),{1C.2E.3E.4B.5A.6B.7C). {1C.2E,3E,4B,5A.6C,7A), 

{1C,2E,3E.4B,5A,6C,7B).(1C,2E,3E,4B,5A.6C,7C).(ia2E,3E.4 B.5A.6D,7A),(1C^E,3E.4B.5A.6D.7B).(1C.2E.3E. 

4B,5A,6D,7C),{1 C.2E,3E,4B,5B,6A,7A). (1 C,2E,3E.4B.5B,6A.7B).(1 C.2E,3E,4B,5B.6A.7C),(1 C,2E.3E.4B.5B.6B. 

7A),(1C,2E,3E.4 B.5B,6B.7B).(1C,2E.3E.4B.5B,6B.7C),(1C,2E,3E,4B,5B,6C.7A).(1C,2E,3E.4B,5B.6C.7B), (1C,2E. 
35 3E.4B.5B.6C.7C).(1C,2E.3E.4B,5B,6D.7A).(1C,2E,3E.4B.5B,6D.7B).(1C.2E,3E,4 B,5B,6D,7C).{1C.2E.3E,4C.5A. 

6A,7A),(1C,2E,3E.4C,5A,6A.7B),(1C.2E.3E.4C,5A.6A,7C), {1C.2E.3E.4C.5A,6B.7A).(1C,2E.3E.4C,5A.6B.7B).(1C, 

2E,3E.4C.5A,6B.7C).(1 C.2E,3E.4 C.5A,6C.7A),(1 C^E.3E,4C.5A,6C.7B).(1 C^E,3E.4C.5A,6C.7C),(1 C^E.3E.4C, 

5A.6D.7A). {1C,2E.3E.4C.6A,6D,7B).(1C,2E.3E,4C.5A,6D,7C).(1C.2E.3E.4C.5B.6A.7A),{1C.2E.3E.4 C.5B.6A,7B). 

(1 C.2E.3E,4C,5B.6A.7C),(1 C.2E.3E.4C.5B,6B,7A).(1 C,2E.3E.4C.5B.6B,7B), (1 C,2E,3E,4C.5B.6B.7C).(1 C,2E,3E, 
40 4C,5B,6C,7A),(1C,2E.3E,4C,5B,6C,7B),(1C,2E,3E,4 C,5B,6C,7C).{1C,2E,3E,4C,5B.6D,7A),(1C.2E,3E,4C,5B,6D, 

7B).(1 C,2E,3E,4C,5B,6D.7C). (1 C,2E.3E,4D,5A.6A.7A),(1 C.2E,3E.4D,5A.6A,7B),(1C.2E,3E.4D.5A.6A,7C).(1C^E. 

3E,4 D.5A.6B.7A).(1C,2E,3E.4D.5A,6B.7B).(1C,2E,3E,4D,5A.6B7C).(1C,2E,3E,4D.5A,6C,7A). (1C.2E,3E,4D,5A. 

6C,7B).(1C.2E,3E.4D.5A.6C,7C),{1C,2E.3E.4D.5A.6D,7A).(1C.2E,3E.4 D,5A,6D.7B).(1C.2E.3E.4D,5A.6D,7C).(1C. 

2E,3E,4D,5B.6A.7A),(1 C.2E,3E.4D.5B.6A.7B). (1 C^E.3E.4D.5B,6A,7C),(1 C^E.3E.4D,5B.6B.7A),(1 C^E.3E.4D. 
4S 5B,6B,7B).(1C,2E,3E.4 D,5B.6B.7C).(1C^E.3E.4D.5B,6C.7A).(1C^E.3E.4D.5B,6C,7B).(1C^E.3E.4D.5B.6C JC). 

{1C.2E.3E.4D,5B,6D,7A),(1C.2E,3E,4D.5B,6D,7B),(1C.2E,3E,4D.5B,6DJC).(1C.2E,3E,4 E,5A,6A.7A).(1C.2E.3E. 

4E,5A.6A.7B).(1C.2E.3E.4E.5A.6AJC).(1C^E.3E.4E,5A.6B.7A), (1C^E,3E.4E.5A.6B.7B),(1C,2E.3E,4E.5A,6B. 

7C).{1 C^E,3E,4E.5A,6C.7 A).(1 E.3E,4 E.5A,6C.7B),(1 C,2E,3E.4E,5A.6C.7C),(1 C^E.3E.4E.5A.6D,7A).(1 C^E, 

3E,4E.5A,6D,7B), (1C,2E,3E,4E,5A,6D.7C).(1C^E,3E,4E,5B.6A,7A).(1C^E,3E,4E.5B.6A.7B).{1C^E,3E,4 E.5B, 
SO 6A.7C),{1C,2E,3E.4E,5B.6B.7A).(1C^E,3E,4E.5B.6B.7B).(1C.2E.3E,4E,5B,6B.7C). (1C.2E.3E,4E.5B.6C,7A).(1C. 

2E,3E.4E.5B,6C.7B).(1C,2E.3E.4E.5B.6C.7C).(1C.2E.3E.4 E.5B.6D.7A).(1C^E,3E.4E.5B.6D.7B).(1 C^E,3E,4E. 

5B.6D.7C).(1 D,2A,3A,4A.5A,6A,7A), (1 D^,3A.4A,5A,6A.7B).(1 D,2A,3A,4A,5A,6A,7C),(1 D,2A,3A.4A.5A.6B,7A), 

(1 D.2A.3A.4 A.5A.6B,7B),{1 D,2A,3A,4A,5A.6B,7C).{1 D,2A,3A,4A,5A,6C,7A),(1 D^3A,4A.5A,6C.7B). (1 D^,3A. 

4A,5A,6C,7C),(1 D^.3A,4A,5A,6D,7A).(1 D.2A,3A,4A.5A.6D.7B).(1 D^A,3A.4 A,5A.6D,7C).(1 D,2A,3A,4A.5B.6A. 
55 7A),(1 D,2A,3A,4A.5B.6A,7B).(1 D.2A,3A.4A.5B.6A.7C). (1 D,2A,3A.4A.5B.6B.7A),(1 D,2A,3A.4A,5B.6B,7B),(1 D,2A. 

3A.4A,5B,6B,7C),(1 D,2A,3A,4 A.5B,6C,7A).(1 D.2A,3A.4A.5B.6C.7B),(1 D,2A.3A.4A.5B,6C,7C),(1 D.2A.3A,4A.5B, 

6D.7A), (1D,2A.3A,4A.5B,6D.7B).{1D.2A.3A.4A,5B,6D.7C),(1D.2A,3A,4B.5A,6A.7A),(1D.2A,3A.4 B,5A,6A.7B).(1 D, 

2A,3A,4B.5A,6A.7C).(1 D.2A.3A.4B,5A,6B.7A).(1 D,2A.3A.4B.5A.6B.7B), (1 D,2A.3A.4B,5A,6B.7C).(1 D,2A,3A.4B.5A. 
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6C.7A).(1 D^.3A,4B.5A.6C.7B).(1 D^,3A.4 B,5A,6C.7C).(1 D.2A.3A.4B,5A.6D.7A).(1D.2A.3A.4B,5A.6D.7B) (ID 
2A.3A.4B.5A.6D.7C). (1D,2A.3A.4B.5B,6A.7A).(1D;2A.3A.4B.5B.6A.7B).(1D^^.4B.5B.6A.7C).(1D^.3A.4 b' 
5B.6B.7A).(1D^3A.4B.5B.6B.7B).(1D^3A.4B^B.6B.7C),(1D,2A.3A.4B.5B.6C.7A). (1D.2A.3A.4B 5B 6C 76) 
(1D.2A.3A.4B.5B,6C.7C).(1D^3A.4B.5B,6D.7A).(1D^.3A.4 B.5B.6D.7B),(1D.2A.3A.4B.5B,6D 7C) (1D^ 3A 
4C 5A.6A.7A).(1 D^.3A.4C.5A.6A.7B). (1 D^.3A.4C.5A.6A,7C).(1 D.2A.3A.4C.5A.6B.7A).(1 D.2A.3A.4C.5a'6b' 

7B).(1D.2A.3A.4C.5A.6B,7C),(1D^A.4C.5A,6C.7A),(1D^3A.4C,5A.6C.7B).(1D.2A,3A.4C.5A.6C.7C) (1D^ 
3A.4C 5A.6D.7A).(1 D^.3A.4C.5A.6D.7B).(1 D.2A.3A.4C.5A.6D.7C).(1 D.2A.3A.4 C.5B.6A.7A).(1 D.2A.3A.4C.5B.' 
eA.7B).(1 D^^4C,5B.6A.7C).{1 D^.3A.4C.5B.6B.7A). (1 D^.3A,4C.5B.6B.7B),(1 D^.3A.4C.5B.6B 7C) (1 D 
^•^•^'^'^'^'^^'^^ D^.3A.4 C.5B.6C.7B).(1 D^.3A.4C.5B.6C.7C),(1 D^3A.4C.5B.6D.7A).{1 D^.3A.4C.' 
5B.6D.7B). (1 D.2A.3A.4C.5B.6D.7C),(1 D.2A,3A.4D,5A,6A.7A).{1 D.2A.3A.4D.5A.6A.7B).(1 D.2A.3A.4 D 5A.6A.7C) 
(1 D.2A,3A,4D,5A.6B.7A),(1 D,2A.3A.4D.5A,6B,7B).(1 D.2A.3A.4D.5A.6B.7C), (1 D.2A.3A.4D.5A.6C 7A) (1 D 2A 3a' 
4D 5A.6C.7B).(1 D.2A.3A.4D.5A.6C.7C).{1 D.2A.3A.4 D.5A.6D.7A).(1 D.2A.3A.4D.5A.6D.7B).(1 D.2A.3A.4D.Sa!6d' 
7C).(1 D.2A3A.4D.5B.6A.7A). (1 D.2A.3A.4D.5B.6^7B).(1 D.2A.3A.4D.5B,6A.7C).(1 D.2A.3A.4D.5B,6B,7A).(1 D.2A 
3A.4 D.5B.6B.7B).(1 D.2A.3A,4D.5B.6B,7C),(1 D.2A,3A,4D.5B.6C.7A).(1 D.2A.3A.4D.5B.6C 7B) (1 D.2A 3A 4D 5b' 
6C.7C).{1 D.2A.3A.4D.5B,6D.7A).{1 D,2A.3A.4D.5B,6D.7B).(1 D.2A.3A,4 D.5B.6D.7C).{1 D.2A.3A.4E.5A 6A 7A) (1 d' 
2A.3A.4E.5A,6A.7B).(1 D.2A.3A.4E.5A.6A.7C). (1 D.2A.3A.4E.5A.6B.7A).(1 D.2A.3A,4E.5A.6B,7B).(1 D.2A 3A 4E 5A.' 
6B.7C).(1 D.2A.3A.4 E,5A.6C.7A),(1 D.2A.3A.4E.5A.6C.7B).(1 D.2A.3A.4E.5A.6C.7C).(1 D.2A.3A.4E.5A.6D 7A) jl D 
2A.3A,4E.5A,6D.7B).(1 D.2A.3A.4E.5A.6D.7C).(1 D.2A.3A.4E,5B.6A,7A).(1 D.2A,3A.4 E,5B,8A.7B).(1 D 2A 3A 4E 5b' 
6A.7C).(1 D.2A.3A.4E.5B.6B.7A).(1 D.2A.3A,4E.5B.6B.7B). (1 D.2A.3A.4E.5B.6B.7C).(1 D.2A.3A.4E,5B 6C 7A) (1 
2A,3A,4E.5B,6C,7B).(1 D.2A.3A,4 E,5B.6C.7C),(1 D.2A.3A,4E,5B.6D.7A).(1 D.2A.3A.4E,5B.6D 7B) (1 D 2A 3A 4E* 
5B.6D.7C). {1D.2A.3B.4A.5A.6A.7A).(1D.2A.3B.4A.5A.6A.7B).(1D.2A,3B,4A,5A,6A,7C).(1D.2A.3B.4 A.5A6B 7A)* 
(1 D.2A.3B,4A.5A,6B.7B).(1 D.2A.3B.4A.5A.6B.7C).(1 D.2A.3B.4A.5A.6C.7A). (1 D,2A.3B.4A.5A.6C.7B).(1 D 2A 3B 
4A.5A.6C.7C).{1 D.2A.3B.4A,5A.6D.7A),(1 D.2A.3B.4 A.5A.6D.7B).(1 D.2A.3B.4A.5A,6D.7C).(1 D.2A.3B.4a'5B 'ca' 
7A).(1 D.2A.3B.4A.5B.6A.7B). (1 D.2A,3B.4A.5B.6A.7C).(1 D,2A.3B.4A,5B.6B.7A).{1 D.2A.3B.4A.5B 6B 7B) {1 d'2a' 
3B.4 A.5B.6B.7C).(1 D.2A.3B.4A.5B.6C.7A).(1 D,2A.3B.4^5B.6C.7B).(1 D.2A,3B.4A.5B.6C.7C). (1 D 2A 3B 4A.'5b' 
6D.7A).(1 D.2A,3B,4A.5B,6D,7B),(1 D.2A,3B,4A,5B.6D,7C).(1 D.2A,3B,4 B.5A.6A.7A),(1 D.2A,3B 4B.5A 6A 7B) (1 d' 
2A,3B.4B.5A,6A.7C),(1D,2A,3B.4B.5A.6B.7A). (1D.2A,3B.4B,5A.6B.7B).(1D.2A.3B.4B.5^6B.7C) (ID 2A3B 4B 5a' 
6C.7A).(1 D,2A,3B.4 B,5A.6C,7B),(1 D.2A.3B.4B.5A.6C.7C).(1 D.2A.3B.4B.5A.6D.7A).(1 D.2A.3B.4B.5A.6D 7B) (1 D 
2A.3B.4B.5A.8D.7C).{1 D.2A.3B,4B.5B.6A.7A).(1 D.2A.3B.4B.5B.6A.7B).(1 D.2A.3B.4 B.5B.6A,7C).(1 D 2A 3B 4B 5b' 
6B,7A),(1D.2A.3B.4B.5B.6B.7B),(1D.2A,3B.4B.5B.6B,7C). (1 D.2A.3B,4B,5B.6C.7A),(1D,2A.3B.4B.5B 6C 7B) (ID* 
2A,3B.4B.5B.6C.7C).(1D.2A.3B.4 B.5B.6D.7A).(1D.2A.3B.4B.5B.6D.7B).(1D.2A.3B.4B.5B.6D.7C) (1D.2A3B4c' 
5A,6A,7A), (1D.2A.3B.4C.5A,6A,7B).(1D.2A,3B.4C.5A.6A,7C),(1D.2A.3B,4C.5A.6B.7A).(1D.2A.3B.4 C 5A 6B 7B)' 
(1 D.2A.3B.4C.5A.6B.7C).(1 D.2A.3B.4C.5A.6C.7A).(1D,2A.3B,4C.5A.6C.7B). (1D.2A.3B.4C.5A,6C,7C)'(1D 2A 3B 
4C.5A.6D.7A).(1 D.2A,3B.4C,5A.6D.7B).(1 D.2A.3B.4 C.5A,6D.7C),(1 D.2A.3B.4C.5B.6A.7A).(1 D.2A.3B 4C 'sBeA* 
7B).(1 D.2A.3B.4C.5B.6A.7C). (1 D.2A.3B.4C.5B.6B,7A).(1 D.2A.3B.4C,5B.6B.7B).(1 D,2A.3B.4C.5B 6B 7C) (1 d'2a' 
3B,4 C.5B,6C,7A),(1 D,2A,3B.4C,5B,6C,7B).(1 D.2A.3B,4C,5B,6C,7C).(1 D.2A.3B.4C.5B.6D,7A), (1 D.2A 3B 4c'5b' 
6D.7B).(1 D.2A.3B.4C.5B.6D,7C).(1 D.2A.3B.4D.5A.6A.7A).(1 D.2A.3B.4 D.5A.6A.7B).(1 D.2A.3B.4D.5A 6A 7C) (1 d' 
2A.3B,4D.5A.6B.7A).(1 D,2A,3B.4D.5A,6B.7B). (1 D.2A.3B.4D.5A.6B.7C).(1 D.2A.3B.4D.5A.6C.7A).(1 i3.2A 3B 4d' 
5A.6C.7B),(1 D.2A;3B.4 D.5A.6C.7C).(1 D.2A.3B,4D.5A.6D.7A),(1 D.2A.3B,4D,5A.6D,7B).(1 D.2A 3B 40 5A 6D 7C) ' 
{1D.2A.3B,4D.5B.6A.7A).(1D,2A,3B,4D,5B.6A,7B),(1D.2A,3B.4D,5B,6A.7C),(1D.2A,3B,4 D 5B 6B 7A)'(1D 2A 3B 
4D.5B.6B.7B).(10,2A,3B.4D.5B,6B.7C),(1D.2A,3B.4D.5B.6C.7A), (1D.2A.3B.4D.5B.6C,7B).(1D 2A 3B 4D*5b'6c' 
7C).(1 D.2A,3B,4D.5B,6D,7A),(1 D,2A,3B,4 D,5B.6D.7B),(1 D.2A.3B,4D,5B,6D,7C).(1 D.2A.3B.4E.5A 6A.7A) (1 dIza' 
3B.4E.5A,6A.7B). (1 D,2A,3B,4E,5A,6A.7C),(1 D.2A,3B.4E,5A.6B.7A).(1 D.2A.3B,4E.5A.6B.7B),(1 D 2A 3B 4 E 5a' 
6B.7C).(1 D.2A.3B.4E.5A.6C.7A).(1 D.2A.3B.4E.5A,6C.7B).(1 D.2A.3B.4E.5A.6C.7C). (1 D.2A.3B 4E 5A 6D 7A) (1 d' 
2A.3B.4E.5A.6D.7B).(1D.2A.3B.4E,5A.6D.7C).{1D.2A.3B,4 E.5B.6A.7A).(1D.2A,3B.4E.5B.6A.7B (ID 2A 3B 4E SB* 
6A.7C),(1 D.2A.3B.4E.5B,6B,7A). (1 D.2A.3B.4E.58.6B.7B).(1 D.2A.3B.4E,5B,6B.7C).(1 D,2A.3B 4E SB 6C 7A) (1 d' 
2A.3B.4 E,5B,6C.7B).(1 D.2A,3B.4E.5B,6C,7C).{1 D.2^3B.4E.5B.6D.7A).(1 D.2A3B.4E.5B.6D.7B) ' (lb.2A 3B 4e' 
5B,6D.7C),{1 D.2A,3C.4A,5A,6A.7A).(1 D,2A,3C,4A,5A.6A,7B).(1 D.2A.3C.4 A.5A.6A.7C).(1 D.2A.3C 4A 5A 6B 7A)' 
(1 D.2A,X,4A,5A,6B,7B),(1 D,2A,3C.4A.5A.6B,7C), (1 D.2A.3C.4A.5A.6C.7A).(1 D.2A,3C.4A,5A.6C 7B) (1 D 2A 3C 
4A.5A.6C.7C).(1 D.2^3C.4 A.5A.6D.7A).(1 D.2A,3C.4A.5A.6D.7B),(1 D,2A.3C.4A.5A.6D,7C).(1 D 2A 3C 4A.'5b'6a' 
7A). (1D.2A,3C.4A.5B.6A.7B).(1D.2A.3C,4A.5B.6A.7C).(1D^.3C,4A.5B.6B.7A).(1D.2A.3C.4 A SB 68 78) (IdW 
3C,4A.5B,6B,7C).(1D.2A,3C.4A.5B.6C.7A),(1D,2A,3C.4A.5B.6C.7B). (1D.2A.3C.4A,5B,6C 7C) (lb2A3C4A'5B 
6D.7A).{1 D.2A.3C.4A.5B.6D.7B).(1 D.2A,3C.4 A.5B.6D,7C),(1 D.2A.3C.4B.5A.6A.7A).(1 D.2A.3C.4B.5A 6A 7B) (1 d' 
2A.3C.4B.5A.6A.7C), (1D.2A,3C,4B.5A.6B.7A).(1D.2A.3C.4B.5A.6B.7B).(1D.2A.3C.4B.5A.6B.7C) (1D2A3C4 b' 
5A.6C.7A),(1 D.2A.3C.4B.5A.6C.7B).(1 D.2A.3C.4B.5A.6C.7C).(1 D.2A,3C,4B,5A.6D,7A). (1 D.2A 3C 4B 5A 60 78) ' 
(1D.2A.3C.4B.5A.6D.7C).(1 D.2A,3C.4B.58,6A,7A).{1 D,2A.3C.4 B,5B.6A.7B).(10.2A.3C.4B,5B 6A 7C)'(1 0 2A 3C 
4B.5B.68.7A).(1 D.2A.3C,4B.5B,6B.78), (1 D.2A.3C.4B.5B.6B.7C).(1 D,2A,3C.4B.5B.6C.7A).(1 b,2A 3C 485860' 
7B).(1 D.2A.3C.4 B,5B,6C.7C).(1 D.2A,3C,4B,5B,6D.7A).(1 D.2A,3C.4B,5B,6D.7B).(1 D.2A.3C.4B.5B 60 7C) (1 D2A 
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3C.4C,5A.6A7A).(1 D^.3C.4C.5A.6A JB),(1 D.2A.3C,4C.5A.6A.7C),(1 D.2A.3C.4 C.5A,6B,7A),(1 D.2A,3C,4C,5A. 
6B,7B),(1 D,2A,3C.4C,5A,6B.7C),(1 D.2A,3C,4C.5A,6C,7A), (1 D,2A,3C,4C,5A,6C,7B),(1 D,2A.3C,4C^,6C,7C).(1 D, 
2A.3C.4C.5A.6D.7A),(1 D,2A,3C.4 C.5A.6D.7B).(1 D^.3C,4C,5A,6D.7C),(1 D^,3C.4C,5B.6A.7A).(1 D,2A.3C.4C, 
5B.6AJB), (1 D,2A,3C.4C.5B.6A.7C).(1 D.2A.3C.4C.5B.6B,7A).{1 D^.3C.4C,5B.6B.7B).{1 D^.3C.4 C.5B.6B.7C). 

5 (1 D.2A,3C.4C,5B.6C.7A).(1 D.2A,3C.4C,5B.6C.7B),(1 D^A.3C.4C.5B,6C.7C). (1 D.2A,3C,4C.5B.6D.7A).(1 D,2A,3C. 
4C.5B.6D.7B),(1 D,2A.3C.4C,5B,6D.7C).(1 D^.3C.4 D,5A,6A.7A).(1 D^,3C.4D,5A.6A,7B).(1 D.2A,3C.4D.5A.6A, 
7C).(1 D^,3C.4D,5A,6B.7A), (1 D;2A,3C.4D.5A.6B.7B),(1 D^.3C.4D,5A,6B,7C).(1 D^.3C.4D,5A,6C,7A).(1 D^, 
3CA D,5A,6C.7B).(1 D,2A,3C,4D.5A.6CJC).(1 D,2A,3C.4D5A,6D.7A).(1 D,2A,3C,4D.5A,6D,7B), (1 D,2A.3C.4D.5A, 
6D,7C).(1 D.2A.3C,4D.5B.6A,7A).{1 D.2A,3C,4D,5B.6A.7B),{1 D.2A.3C,4 D,5B.6A,7C),{1 D,2A,3C.4D.5B.6BJA).(1 D. 

10 2A,3C.4D,5B.6B.7B).(1 D^,3C,4D.5B.6B.7C). (1 D.2A,X.4D.5B.6C,7A),(1 D.2A,3C,4D,5B,6C,7B),(1 D,2A,3C,4D, 
5B,6C.7C),(1 D,2A,3C.4 D,5B,6D,7A).(1 D^A.3C,4D.5B.6D,7B),(1 D^.3C,4D.5B.6D.7C),(1 D,2A,3C,4E,5A.6A,7A), 
(1 D.2A.3C.4E.5A.6A.7B).(1 D^3C.4E,5A,6A,7C).(1 D^,3C.4E,5A.6B,7A).(1 D^,3C.4 E5A,6B.7B).(1 D,2A.3C. 
4E.5A,6B,7C).(1 D^3C,4E,5A.6C,7A).(1 D.2A.3C.4E.5A.6C.7B), (1 D,2A,3C,4E.5A.6C.7C).(1 D^3C.4E,5A.6D, 
7A).(1 D.2A.3C.4E.5A.6D.7B).{1 D^.3C.4 E.5A,6D.7C),(1 D,2A.3C.4E.5BM.7A).(1 D,2A,3C.4E,5B.6A.7B).(1 D;2A. 

IS 3C,4E.5B.6A,7C). (1 D.2A,3C.4E,5B.6B,7A).{1 D.2A,3C.4E.5B.6B.7B).(1 D^.3C,4E.5B.6B.7C).(1 D^.3C.4 E.5B. 
6C.7A).(1 D.2A.3C.4E,5B.6C.7B),(1 D.2A.3C.4E.5B.6C.7C),(1 D.2A.3C.4E.5B.6D,7A), (1 D.2A,3C.4E.5B.6D,7B).(1 D, 
2A.3C,4E,5B,6D,7C),(1 D,2A.3D,4A.5A,6A.7A).(1 D,2A,3D,4 A.5A,6A,7B),(1 D,2A,3D,4A,5A.6A,7C),(1 D^A,3D,4A, 
5A,6B.7A),(1 D.2A.3D.4A,5A.6B.7B). (1 D.2A,3D,4A.5A,6B,7C).(1 A,3D,4A,5A,6C.7A).(1 D^,3D.4A.5A.6C,7B). 
(1 D.2A.3D.4 A.5A.6C,7C),(1 D.2A.3D,4A,5A,6D.7A).(1 D.2A.3D.4A,5A.6D,7B). (1 D.2A,3D.4A.5A,6D,7C),(1 D.2A.3D, 

20 4A,5B,6A.7A).(1 D,2A,3D,4A.5B,6A JB).(1 D^,3D,4 A.5B.6A.7C).(1 D,2A.3D.4A.5B.6B,7A),(1 D.2A,3D,4A,5B,6B. 
7B).(1 D.2A.3D.4A.5B,6B.7C). (1 D^.3a4A,5B.6C,7A).(1 D.2A,3D.4A.5B,6C.7B),(1 D.2A,3D.4A,5B.6C.7C).(1 D,2A, 
3D,4 A.5B.6D.7A),(1D^3D.4A.5B.6D,7B).(1D,2A,3D.4A.5B,6D.7C).(1 D,2A.3D.4B,5A,6A.7A). (1 D^.3D.4B,5A, 
6A.7B),(1 D.2A,3D,4B.5A,6A.7C).(1 D^.3D,4B.5A.6B.7A),(1 D.2A.3D.4 B,5A.6B,7B),(1 D,2A,3D,4B,5A,6B.7C).(1 D, 
2A.3D.4B,5A,6C,7A),(1 D,2A,3D,4B.5A.6C.7B), (1 D.2A,3D,4B.5A.6C.7C).(1 D^,3D,4B,5A,6D,7A),(1 D,2A.3D,4B. 

25 5A.6D,7B).(1 D.2A,3D,4 B,5A.6D,7C).(1 D.2A,3D,4B.5B.6A.7A).(1 D,2A,3D.4B,5B,6A7B).(1 D.2A,3D,4B.5B.6A.7C). 
(1 D.2A,3D,4B.5B,6B.7A).(1 D,2A.3D.4B,5B,6B,7B),(1 D.2A.3D.4B,5B.6B,7C).(1 D,2A,3D,4 B,5B,6C,7A),(1 D.2A.3D, 
4B.5B.6C,7B).(1 D,2A,3D,4B,5B,6C,7C),(1 D.2A,3D.4B,5B.6D.7A), (1 D,2A,3D.4B,5B,6D JB),(1 D,2A,3D,4B,5B,6D. 
7C),(1 D,2A.3D,4C,5A.6A,7A).(1 D^.3D.4 C.5A6A,7B).(1 D.2A,3D,4C,5A.6A.7C).(1 D.2A.3D.4C.5A.6B.7A).(1 D^, 
3B,4C,5A.6B.7B), (1 D,2A.3D.4C.5A,6B.7C).(1 D.2A,3D.4C.5A,6C,7A).(1 D^A.3D,4C.5A.6C.7B).(1 D^.3D,4 C.5A. 

30 6C.7C),(1 D,2A,3D,4C,5A,6D,7A).(1 D.2A,3D.4C.5A,6D,7B),(1 D.2A,3D,4C,5A,6D,7C). (1 D,2A,3D,4C,5B.6A,7A),(1 D. 
2A.3D.4C.5B.6A JB).(1 D,2A,3D,4C,5B.6A,7C),(1 D^,3D.4 C.5B.6B,7A).(1 D,2A.3D.4C.5B.6B,7B).(1 D,2A.3D.4C. 
5B,6B,7C),(1D,2A,3D.4C.5B.6C.7A). {1D,2A,3D,4C.5B.6C.7B),(1D.2A,3D.4C,5B,6C,7C).(1D,2A.3D,4C,5B.6D,7A). 
(1 D,2A,3D,4 C,5B.6D.7B).{1 D^.3D,4C,5B,6D.7C).(1 D,2A.3D.4D.5A.6A,7A),(1 D,2A,3D,4D.5A.6A,7B). (1 D,2A,3D. 
4D.5A.6A,7C),(1 D,2A,3D,4D,5A.6B,7A).(1 D,2A.3D,4D.5A.6B,7B).(1 D,2A.3D.4 D.5A,6B JC).(1 D.2A,3D,4D.5A,6C, 

35 7A),(1 D,2A.3D.4D.5A.6C.7B),(1 D.2A.3D.4D,5A,6C.7C), (1 D,2A,3D,4D,5A,6D,7A).(1 D,2A.3D,4D.5A,6D.7B),(1 D^, 
3D.4D,5A.6D,7C),(1 D,2A,3D,4 D.5B,6A,7A),(1 D,2A.3D,4D,5B,6A.7B),(1 C,2A,3D,4D.5B.6A.7C),(1 D,2A,3D,4D.5B, 
6B.7A). (1 D^.3D.4D.5B.6B.7B),(1 D,2A.3D.4D,5B,6B.7C),(1 D,2A,3D.4D,5B.6C.7A).(1 D,2A.3D.4 D,5B.6C.7B).(1 D. 
2A.3D.4D,5B.6C.7C),(1 D^,3D,4D,5B.6D,7A).(1 D,2A.3D.4D.5B,6D,7B). (1 D^,3D,4D,5B.6D,7C).{1 D^.3D.4E, 
5A,6A.7A).(1 D.2A,3D,4E,5A,6A,7B),(1 D.2A,3D.4 E,5A,6A.7C).(1 D^,3D.4E.5A.6B.7A).(1 D.2A.3D.4E.5A.6B.7B), 

40 (1 D.2A,3D,4E,5A.6B,7C). (1 D,2A,3D.4E,5A.6C.7A).(1 D,2A,3D,4E.5A,6C,7B).(1 D,2A,3D,4E,5A.6C.7C).(1 D,2A,3D,4 
E,5A.6D.7A).{1 D,2A,3D.4E.5A.6D.7B).(1 D,2A.3D,4E,5A,6D.7C),(1 D.2A,3D.4E.5B,6A,7A). (1 D,2A,3D.4E.5B,6A, 
7B).{1 D,2A,3D,4E.5B.6A,7C),(1 D,2A.3D,4E.5B,6B,7A),(1 D,2A,3D,4 E,5B,6B,7B),(1 D,2A.3D,4E.5B,6B,7C),(1 D,2A, 
3D.4E,5B.6C.7A).(1 D^A,3D,4E,5B,6C.7B). (1 D,2A,3D.4E.5B.6C.7C),(1 D.2A.3D.4E,5B.6D.7A),(1 D.2A.3D,4E,5B, 
6D.7B).(1 D^.3D.4 E.5B.6D.7C).(1 D,2A.3E.4A.5A.6A,7A).(1 D^.3E.4A,5A.6A JB),(1 D.2A.3E.4A,5A.6A.7C). (1 D, 

45 2A.3E.4A,5A.6B7A).(1D.2A.3EM,5A.6B7B).(1D.2A,3EM.5A,6BJC),(1D^,3E.4 A,5A.6C7A).(1D;2A,3E.^^ 

6C.7B).(1 D,2A,3E.4A,5A,6C.7C).{1 D.2A.3E.4A,5A,6D JA), (1 D,2A,3E.4A.5A,6D JB).(1 D,2A.3E,4A,5A.6D.7C).(1 D, 
2A.3E,4A,5B.6A.7A).(1 D,2A.3E,4 A.5B.6A.7B).(1 D,2A.3E,4A,5BM.7C).(1 D.2A,3E,4A,5B,6B.7A).(1D^.3E.4A.5B. 
6B,7B), (1 D,2A.3E,4A.5B.6B,7C).(1 D.2A.3E.4A.5B,6C,7A).(1 D,2A,3E.4A,5B.6C.7B),(1 D,2A,3E,4 A.5B,6C,7C).(1 D. 
2A,3E,4A.5B.6D.7A),(1 A,3E,4A,5B.6D.7B).{1 D^.3E,4A.5B,6D.7C). (1 D,2A.3E,4B.5A.6A.7A).(1 D,2A,3E.4B. 

50 5A.6A.7B),(1 D,2A,3E.4B.5A.6A.7C).(1 D;2A,3E.4 B.5A,6B,7A).(1 D.2A.3E.4B,5A,6B.7B),(1 D,2A.3E,4B.5A.6B.7C). 
(1 D,2A.3E.4B,5A,6C,7A), (1 D,2A,3E,4B.5A,6C.7B).(1 D.2A,3E,4B.5A,6C.7C).(1 D,2A,3E.4B.5A,6D.7A).(1 D,2A,3E,4 
B.5A,6D,7B).(1 D.2A.3E,4B.5A,6D,7C),(1 D.2A,3E,4B,5B,6A.7A).(1D,2A,3E,4B,5B,6A,7B), (1 D,2A,3E,4B.5B,6A JC). 
(1 D.2A.3E,4B.5B,6B,7A).(1 D.2A.3E,4B.5B,6B,7B).(1 D^,3E,4 B.5B.6B.7C).(1 D.2A.3E.4B,5B,6C.7A).(1 D^.3E, 
4B,5B,6C,7B).(1 D,2A.3E.4B,5B,6C.7C). (1 D,2A,3E,4B,5B.6D.7A).(1 D.2A,3E,4B.5B,6D,7B).(1 D^.3E.4B,5B.6D. 

55 7C),(1 D,2A.3E,4 C.5A,6A,7A),(1 D.2A,3E,4C,5A,6A.7B),(1 D,2A.3E.4C,5A,6A.7C),(1 D.2A,3E,4C,5A,6B.7A). (1 D,2A. 
3E.4C,5A,6B.7B),(1 D,2A.3E.4C,5A,6B.7C).{1 D.2A,3E.4C,5A,6C,7A),(1 D,2A,3E.4 C,5A,6C,7B),(1 D,2A.3E.4C,5A. 
6C,7C),(1 D,2A,3E.4C,5A.6D.7A).(1 D.2A,3E,4C.5A.6D,7B). (1 D.2A.3E.4C.5A.6D,7C).(1 D.2A,3E.4C,5B,6A,7A),(1 D, 
2A,3E.4C.58,6A,7B).(1 D,2A.3E,4 C.5B,6A.7C).(1 D.2A.3E,4C.5B,6B.7A).(1 D,2A,3E,4C,5B.6B,7B),(1 D^.3E.4C. 
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5B.6B,7C). (1D^3E.4C.5B.6C.7A).(1D,2A,3E,4C.5B.6C.7B).(1D,2A.3E,4C.5B.6C.7C).(1D,2A.3E.4 C.5B.6D 7A) 
(1 D.2A,3E.4C,5B,6D,7B),{1 D.2A.3E.4C,5B.6D.7C).(1 D^A,3E.40.5A,6A.7A). (1 D^.3E.4D.5A.6A.7B),(1 D.2A 3E 
4D,5A.6A,7C).(1 D^.3E.4D.SA.6B.7A).(1 D.2A.3E.4 D.5A.6B.7B).(1 D^A^E.4D.5A.6B.7C).{1 D,2A.3E.4D 5A 6C 
7A).(1 D^3E.4D^ A.6C.7B). (1 D^.3E.4D.5A.6C.7C).(1 D^.3E.4D.5A.6D.7A).{1 D.2A.3E.4D,5A.6D.7B) (1 d!2a' 
3E,4 D,5A.6D.7C).(1 D^.3E,4D.5B,6A.7A).(1 D^.3E.4D,5B.6A.7B).(1 D^.3E,4D.5B.6A.7C). (1 3E 4D 5b' 
6B,7A).{1 D.2A.3E.4D.5B.6B.7B).(1 D^.3E.4D.5B.6B.7C).(1 D^.3E.4 D.5B.6C.7A).(1 D^3E.4D.5B.6C.7B) (1 d' 
2A.3E.4D.5B.6C.7C).{1D^,3E.4D.5B,6D.7A). (1D^^E.4D.5B.6D,7B).(1D^A,3E.4D.5B.6D.7C).(1D^3E 4e' 
5A.6A.7A).(1 D^^E.4 E.5A.6A.7B).(1 D^.3E.4E.5A.6A,7C).(1 D.2A.3E.4E,5A.6B.7A).(1 D^A.3E.4E,5A.6B.7B)' 
(1 D.2A,3E.4E.5A.6B.7C).(1 D^3E.4E.5A.6C.7A).(1 D^3E.4E.5A.6C.7B).(1 D.2A.3E,4 E.5A.6C.7C) (1 D 2A.3E 
4E.5A.6D.7A).(1 D^.3E.4E.5A.6D.7B).(1 D,2A.3E.4E.5A.6D,7C). (1 D.2A,3E,4E.5B.6A.7A),(1 D.2A.3E 4e'5B 6a' 
7B),(1 D.2A.3E.4E.5B.6A.7C),(1 D^.3E.4 E.5B,6B,7A).(1 D.2A.3E.4E.5B.6B.7B).(1 D;»A.3E.4E.5B.6B.7C) (1 d!2a' 
3E.4E.5B,6C.7A). {1D.2A.3E.4E,5B,6C.7B).{1D^.3E.4E.5B.6C.7C).(1D^.3E.4E.5B,6D.7A),(1D^.3E.4 E 5b' 
6D.7B).{1D.2A^E.4E.5B.6D.7C).(1D^B3A.4A.5A.6A.7A).(1D^B.3A.4A.5A.6A.7B). (1D.2B,3A.4A,5A.6A.7C) (1d' 
2B.3A.4A.5A.6B.7A).(1 D^B.3A.4A.5A.6B.7B).(1D;2B.3A.4 A.5A.6B.7C).(1 D^B,3A.4A.5A.6C.7A).(1 D 28 3A 4A 5a' 
6C.7B).(1 D^B.3A.4A.5A.6C,7C). (1 D.2B.3A.4A.5A.6D.7A).(1 D.2B.3A.4A.5A.6D.7B).(1 D.2B.3A.4A.5A 60 7C) (1 d' 
2B.3A.4 A.5B.6A.7A).(1 D.2B.3A,4A.5B,6A.7B).(1 D,2B.3MA.5B.6A.7C).(1 D^B.3A.4A.5B.6B.7A) (1 D 2B 3A 4a' 
5B.6B.7B),{1D.2B.3A.4A.5B.6B.7C).(1D,2B.3A,4A.5B.6C.7A).(1D^B.3A.4 A.5B.6C.7B).(1D.2B.3A,4A.5B.^ 7C)* 
(1 D,2B.3A.4A.5B.6D.7A).(1 D.2B.3A.4A.5B.6D.7B). (1 D^B.3A.4A.5B,6D,7C).(1 D,2B.3A.4B.5A.6A.7A) (1 D 2B 3A 
4B.5A.6A.7B).(1 D^B.3A.4 B.5A.6A.7C).(1 D^.3A.4B.SA.6B.7A).(1 D,2B.3A.4B.5A.6B.7B).(1 D^B.3A 4B 5A.6b' 
7C). (1D.2B.3A.4B.5A.6C.7A),(1D.2B.3A,4B,5A.6C.7B).{1D,2B,3A,4B.5A.6C.7C).(1D.2B,3A.4 B 5A 6D 7A) (1D 2B* 
3A.4B.5A.6D.7B).(1 D.2B.3A.4B.5A.6D.7C).(1 D.2B.3A,4B.5B,6A.7A). (1 D.2B.3A.4B.5B.6A.7B).(1 DiB.3A.4B Sb'ba' 
7C).(1D.2B,3A,4B.5B.6B,7A).(1D.2B.3A,4 B.5B.6B.7B),(1D.2B.3A.4B,5B.6B.7C).(1D^B^4B.5B,6C.7A) (1D2b" 
3A,4B.5B.6C.7B), (1 D.2B.3A.4B.5B.6C.7C).{1 D^B.3^4B,5B,6D,7A).{1 D^B.3A.4B.5B.6D.7B).(1 D;2B 3A 4 b'sb' 
6D.7C).(1 D^B.3A.4C^.6A.7A).(1 D^B^.4C.5A.6A.7B).(1 D.2B,3A.4C.5A,6A.7C). (1 D,2B.3A.4C.5A 66 7A) (1 d' 
2B.3A,4C,5A.6B.7B).{1 D^B.3A.4C.5A.6B.7C).(1 D.2B.3A.4 C.5A.6C.7A).(1 D.2B.3A.4C.5A.6C.7B).(1 D 2B 3A 4c' 
5A,6C,7C),(1 D.2B,3A.4C.5A,6D,7A), (1 D.2B,3A.4C,5A.6D.7B).(1 D^B,3A.4C.5A,6D.7C),(1 D.2B 3A.4C SB 6A 7A)' 
(1D.2B.3A.4 C.5B.6A.7B).(1D,2B.3A,4C.5B,6A.7C),(1D,2B.3A.4C.5B.6B.7A).{1D,2B,3A.4C.5B.6B.7B) (ID 2B 3A* 
4C.5B.6B.7C).(1 D.2B.3A.4C.5B.6C.7A).(1 D.2B.3A.4C.5B,6C.7B),(1 D^B.3A.4 C.5B.6C.7C).(1 D.2B 3A.4C SB 60* 
7A).(1 D^B.3A.4C^B.6D.7B).(1 P^B.3A.4C.SB.6D.7C). (1 D^B.3A,4D.5A.6A.7A).(1 D,2B.3A,4D.5A,6A 7B) (1 D2B 
3A.4D.5A.6A.7C).(1D^B.3A,4 D.5A.6B,7A).(1D,2B,3A.4D.5A.6B,7B).(1D,2B,3A.4D.5A.6B,7C) (1D2B3A4D5a' 
6C.7A). (1D.2B,3A,4D,5A.6C.7B).{1D,2B.3A.4D.5A.6C.7C).(1D.2B.3A.4D.5A.6D.7A).(1D.2B.3A.4 D5A6D 7B) (ID 
2B.3A,4D.5A.6D.7C).(1 D,2B.3A.4D.5B,6A.7A).(1 D,2B,3A,4D.SB,6A.7B), (1 D.2B,3A.4D.5B.6^7C).(1 D 2B 3A 4d' 
5B.6B,7A),(1D,2B.3A.4D,5B,6B.7B).(1D.2B.3A.4 D^B.6B.7C).(1D.2a.3A,40.5B.6C.7A).(1D^B,3A.4B.5B 6C 7B)' 
(1 D.2B,3A.4D.5B.6C.7C). (1 D.2B.3A.4D.5B.6D.7A).(1 D.2B.3A.4D,5B.6D.7B),(1 D.2B,3A.4D.5B.6D 7C) (1 D 2B 3A 4 
E.SA.6A.7A).(1 D^B.3A,4E.5A.6A.7B).(1 D^B.3A.4E.5A.6A.7C),(1 D.2B.3A.4E.SA.6B.7A). (1 D.2B.3A 4E 5A 6B 7B) 
(1 D,2B,3A.4E,SA,6B.7C),(1 D,2B,3A.4E,5A.6C.7A),(1 D,2B,3A.4 E.5A,6C.7B),(1 D,2B,3A.4E.5A 6C 7C) (1 D 2B 3a' 
4E.5A.6D,7A),{1 D.2B.3A.4E.5A.6D.7B). (1 D.2B.3A.4E.5A,6D,7C).(1 D.2B.3A.4E.5B.6A.7A).(1 D.2B.3A.4E Sb'sa' 
7B).(1 D.2B.3A,4 E.5B.6A.7C).(1 D,2B.3A,4E,5B,6B.7A).(1 D.2B.3A.4E^B.6B.7B).(1 D.2B.3A.4E.5B,6B.7C) (1 d'2b' 
3A.4E.5B,6C.7A).(1 D^B.3A.4E.5B.6C.7B).(1 D^B^,4E,5B.6C,7C).(1 D,2B,3A,4 E.5B.6D,7A) (1 D 2B 3A Ve'sb' 
6D.7B).{1 D^B.3A.4E.5B,6D.7C),(1 D^ 8.3B.4A.5A,6A.7A). (1 D,2B.3B.4A.5A.6A.7B).(1 D,2B.3B,4A.5A 6A 7C) (1 d' 
2B.3B.4A.5A.6B.7A).(1 D.2B.3B.4 A.5A.6B.7B).(1 D,2B,3B,4A,SA,6B.7C),(1 D.2B.3B.4A.5A,6C,7A) (1 D 26 SB 4A 5a' 
6C,7B), (1D,2B.3B.4A,5A,6C,7C).(1D,2B.3B.4A.5A.6D,7A),(1D.2B,3B,4A,5A.6D.7B),(1D^B.3B,4 ASA 60 7C) (10 
2B,3B.4A,5B,6A,7A).{1D,2B.3B,4A,5B,6A.7B).(1D,2B,3B.4A.5B,6A,7C). (1D,2B,3B,4A^B,6B.7A).(lb 28 3B 4A SB* 
6B.7B).(1 D.2B,3B.4A.SB.6B.7C).(1 D.2B.3B.4 A.5B.6C.7A).(1 D.2B.3B.4A.5B.6C.7B).(1D.2B.3B.4A.5B 6C 7C) (1 o' 
2B.3B.4A.5B.6D.7A). (1 D.2B,3B.4A,5B.6D.7B).(1 D.2B.3B.4A.5B.6D.7C).(1 D^B.3B,4B,5A.6A.7A).(1 d'2b'3B 4 b' 
5A,6A,7B),(1D^B^B,4B.5A.6A.7C).(1D.2B.3B,4B.5A,6B,7A).(1D.2B.3B.4B.5A.6B,7B), (10 2B 3B 4B 5A 6B 7C)' 
(10.2B,3B.4B.5A.6C.7A).(1D.2B.3B.4B.5A.6C.7B).(1D.2B.3B.4 B,5A.6C.7C).(1 D^B.3B.4B 5A 6D Ml'dD^B 36* 
4B,5A,6D,7B),(1 D.2B,3B.4B,5A,60,7C). (1 D,2B,3B.4B.5B.6A,7A),(1 0.2B,3B,4B,SB,6A,7B).(1 D^B 3B 4B Sb'sa' 
7C).(10,2B,3B.4 B.5B,6B.7A).(1D.2B.3B.4B,5B.6B,7B).(1D.2B.3B.4B^B.6B.7C),(1D.2B.3B,4B.5B 6C 7A) (1d'2b' 
3B.4B.5B.6C.7B).(1 D^B.3B,4B.5B.6C,7C).(1 D.2B.3B.4B.5B.6D.7A),(1 D.2B.3B.4 B.5B,6D.7B) (1 0 2B 3B 4B 'sb' 
6D.7C).(1D^B.3B,4C^A.6A.7A).(1D,2B,3B,4C.5A,6A,7B). (10^B.3B.4C.5A.6A,7C).(1D^B,3B 4C 5A,6B 7A) fio' 
2B,3B.4C,5A.6B,7B).{1 0,2B.3B.4 C.5A.6B.7C),(1 D,2B.3B,4C,5A,6C,7A),(1 D^B.3B.4C.5A.6C 7B) (1 0 2B 3B 4c' 
5A.6C.7C). (1 D.2B,3B.4C.5A.6D.7A).(1 D.2B.3B.4C.5A.6D.7B).{1 D,2B,3B.4C5A.60.7C).(1D 2B 3B 4 C SB 6A W 
(1 D.2B.3B.4C.5B.6A,7B).(1 D.2B.3B.4C.SB.6A.7C).(1 D.2B.3B.4C.SB.6B.7A). (1 D.2B,3B.4C.SB 6B 7B) '(1 D 2B 3B 
4C.5B.6B.7C).(1 D^B.3B.4C.5B.6C.7A).(1 D.2B.3B.4 C.5B.6C.7B).(1 D,2B,3B,4C,5B.6C.7C).(1 0 2B 3B 4C SB 6d" 
7A).(1D.2B,3B.4C.5B.6D.7B). (1 D.2B.3B,4C.5B.6D.7C).(1 D,2B.3B,4D.5A,6A,7A).(1 D.2B.3B 40 5A 6A 7B) (1 d'2b' 
3B.4 0.5A.6A.7C),(1 0,2B.3B.4D.5A,6B.7A),(1 0,2B.3B.4D.SA,6B.7B).(1 D.2B,3B.40.5A.6B.7C). ' (1 0 2B 3B 4d'sa! 
6C.7A).(1 0.2B.3B.40.5A.6C.7B).(1 O^B.3B.4D.5A.6C.7C),(1 D.2B,3B.4 O.SA.6D.7A).(1 D.2B.3B 40 5A 60 78) (1 0 
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2B,3B,4D.5A.6D.7C),(1 D^B,3B.4D.5B.6A,7A), (1 D^B^B,4D,5B,6A.7B),(1 D^B,3B,4D.5B,6A,7C),(1 D^B.3B.4D, 
5B.6B,7A).(1 D.2B,3B,4 D.5B.6B,7B).(1 D.2B.3B,4D,5B,6B,7C).(1 D,2B,3B,4D.5B.6C.7A),(1 D,2B,3B.4D,5B,6C,7B). 
(1 D,2B.3B.4D.5B,6C.7C),(1 D,2B.3B.4D,5B,6D.7A).(1 D.2B,3B,4D.5B,6D.7B).{1 D.2B,3B,4 D,5B,6D,7C),(1 D.2B.3B. 
4E,5A,6A.7A),(1 D,2B.3B.4E,5A.6A.7B).(1 D^B,3B.4E,5AM7C). (1 D^B,3B.4E.5A,6B,7A),(1 D,2B.3B.4E,5A.6B, 

5 7B).(1 D,2B.3B.4E,5A,6B,7C).(1 D^B,3B,4 E.5A.6C,7A),(1 D^B,3B,4E,5A,6C,7B),(1 D,2B.3B,4E,5A,6C.7C).(1 D^B, 
3B,4E,5A,6D.7A). (1 D^B,3B.4E,5A,6D.7B),(1 D^B,3B,4E,5A.6D.7C),(1 D;2B.3B,4E,5B.8A.7A).(1 D,2B.3B.4 E.5B, 
6A.7B).(1D,2B.3B.4E.5B.6A.7C).(1D^B.3B,4E.5B.6B.7A),(1D,2B.3B,4E,5B,6B,7B). (1D.2B,3B.4E.5B,6B.7C),{1D, 
2B,3B,4E,5B,6C,7A),(1 D^B.3B.4E,5B,6C,7B).(1 D,2B,3B,4 E,5B,6C,7C),(1 D,2B.3B.4E.5B,6D,7A).(1 D,2B,3B,4E. 
5B,6D.7B).(1 D,2B.3B.4E.5B.6D,7C). (1 D^B.3C,4A.5A.6A.7A).(1 D^B.3C.4A,5A.6A,7B).{1 D^B,3C.4A.5A.6A,7C), 

10 (1 D.2B.3C.4 A,5A.6B,7A).(1 D^B.3C,4A,5A,6B,7B),(1 B^.4A,5A,6B,7C). (1 D,2B.3C.4A,5A,6C.7A),(1 D.2B.3C. 
4A,5A.6C,7B),(1 D.2B.3C.4A,5A.6C,7C),(1 D,2B.3C.4 A.5A,6D,7A),(1 D^B.3C.4A,5A.6D.7B).(1 D,2B.X.4A,5A.6D. 
7C),(1 D,2B.3C,4A,5B,6A.7A). {1 D.2B,3C.4A.5B,6A,7B),(1 D^B,3C,4A,5B,6A,7C),(1 D^B.3C,4A,5B.6B,7A).(1 D^B. 
3C,4 A.5B.6B,7B).(1D,2B,3C.4A.5B.6B.7C),(1 D^B.3C.4A,5B,6C,7A).(1 D^B.3C.4A,5B.6C,7B). (1 D^B.3C.4A,5B, 
6C.7C),{1 D,2B,3C.4A.5B.6D7A).(1 D.2B,3C.4A.5B,6D7B).(1 D,2B.3C,4 A.5B.6D,7C).(1 D.2B,3C.4B.5A.6A.7A).(1 D. 

15 2B.3C,4B,5A.6A,7B),{1 D,2B,3C,4B,5A,6A.7C). (1 D^B,3C,4B,5A,6B.7A).(1 D^B,3C,4B,5A.6B,7B),(1 D^B,3C.4B. 
5A,6B,7C),(1 D.2B.3C.4 B.5A.6C,7A),(1 D^B,3C,4B,5A.6C,7B).(1 D^B,3C,4B,5A,6C.7C).(1 D,2B,3a4B,5A.6D,7A). 
(1 D.2B,3C,4B,5A,6D.7B),{1 D,2B,3C,4B,5A,8D.7C),(1 D,2B.3C,4B,5B.6A,7A),{1 D.2B.3C,4 B,5B.6A,7B).(1 D,2B.3C. 
4B,5B,6A.7C).(1 D.2B.3C,4B.5B,6B,7A),{1 D.2B,3C,4B,5B.6B,7B), (1 D,2B.3C.4B.5B,6B,7C),(1 D,2B,3C.4B,5B,6C. 
7A),(1 D,2B,3C,4B.5B.6C,7B),(1 D.2B,3C.4 B,5B,6C,7C).(1 D.2B,3C,4B,5B.6D.7A).(1 D.2B,3C,4B.5B.6D,7B),(1 D.2B. 

20 3C.4B,5B.6D,7C). (1 D.2B,3C,4C.5A.6A.7A),(1 D,2B,3C,4C.5A,6A.7B),(1 D,2B,3C,4C,5A,6A.7C),(1 D,2B,3C,4 C.5A, 
8B,7A),(1 D,2B,3C,4C,5A,8B,7B),(1 D,2B,3C,4C.5A.8BJC),(1 a2B.3C.4C,5A.8C.7A), {1 D.2B.3C,4C,5A.8C.7B).(1 D. 
2B.3C.4C.5A,6C.7C).(1 D.2B.3C,4C.5A.6D7A),(1 D.2B.3C.4 C,5A,8D,7B),(1 D.2B,3C,4C.5A,8D.7C).(1 D,2B,3C.4C, 
5B,6A.7A),(1 D.2B.3C,4C.5B.6A,7B). (1 D.2B.3C.4C.5B.6A.7C).(1 D.2B,3C.4C.5B.6B.7A).(1 D,2B.3C.4C,5B.6B,7B). 
(1 D,2B.3C,4 C,5B,6B,7C),(1 D,2B.3C,4C.5B,6C.7A),(1 D.2B,3C,4C,5B.6C.7B).(1 D.2B.3C.4C.5B.6C,7C). (1 D,2B.3C, 

25 4C.5B.6D.7A).(1 D,2B.3C.4C.5B.6D,7B),(1 D,2B,3C.4C.5B.6D.7C).(1 D,2B,3C.4 D,5A.6A.7A).(1 D,2B.3C.4D.5A.6A, 
7B).(1 D.2B,3C.4D,5A.6A,7C),{1 D^B,3C.4D,5A,6B,7A). (1 D,2B,3C,4D,5A.6B.7B),(1 D^B.3C,4D,5A.6B.7C),(1 D^B, 
3C.4D,5A,6C,7A),(1 D.2B,3C.4 D.5A.6C.7B).(1 D^B,3C,4D,5A,8C,7C),(1 D^B,3C.4D.5A,6D.7A),(1 D,2B,3C.4D,5A, 
6D.7B); (1 D.2B.3C.4D.5A.6D JC).(1 D.2B.3C.4D.5B.6A,7A).(1 D,2B,3C.4D.5B.6A.7B).{1 D,2B.3C.4 D.5B,6A.7C).(1 D. 
2B,3C.4D.5B,6B.7A),(1 D.2B.3C,4D,5B,6B.7B),(1 D,2B,3C,4D.5B.6B.7C). (1 D,2B.3C.4D.5B,6C.7A).(1 D,2B.3C.4D, 

30 5B,6C,7B),(1 D,2B,3C,4D,5B,6C,7C),(1 D,2B,3C.4 D,5B,6D,7A),(1 D,2B.3C,4D,5B,6D,7B),{1 D,2B,3C,4D,5B,6D.7C). 
(1 D.2B.3C.4E.5A,6A.7A). (1 D.2B.3C.4E.5A,6A,7B),(1 D;?B.3C.4E,5A.6A,7C).(1 D^B.3C,4E.5A.8B,7A),{1 D;2B,3C,4 
E.5A,6B,7B).(1 D.2B.3C,4E,5A,6B,7C),(1 D^B.3C.4E,5A,6C,7A).(1 D,2B.3C.4E,5A.6C.7B), (1 D^B.3C,4E,5A.6C. 
7C),(1 D,2B.3C,4E,5A.6D.7A).(1 D,2B.3C.4E,5A,6D,7B),(1 D.2B,3C,4 E,5A,6D7C),(1 D.2B.3C.4E,5B.6A,7A).(1 D,2B, 
3C.4E,5B,6A.7B),(1 D,2B,3C,4E.5B,6A.7C), (1 D,2B.3C,4E,5B,6B.7A).(1 D,2B,3C.4E.5B,6B,7B),(1D.2B.3C,4E.5B. 

35 6BJC),(1 D.2B.3C.4 E,5B,6C.7A).(1 D,2B.3C.4E,5B.6C,7B).(1 D^B,3C.4E.5B.6C.7C),(1 D.2B.3C.4E.5B.6D,7A). (1 D, 
2B,3C.4E,5B.6D,7B),(1 D^B,3C,4E.5B,6D7C),(1 D,2B,3D,4A,5A,6A.7A),(1 D,2B,3D.4 A,5A,8A,7B).(1 D,2B.3D,4A. 
5A.6A.7C).(1 D.2B.3D,4A.5A.6B,7A).(1 D,2B,3D,4A.5A.6B.7B), (1 D,2B,3D.4A.5A.6B.7C),(1 D^B.3D.4A.5A.6C.7A). 
(1 D,2B,3D,4A.5A,6C,7B).(1 D.2B,3D,4 A,5A.6C.7C).(1 D,2B.3D,4A,5A.6D,7A),(1 D.2B,3D.4A,5A.6D.7B).(1 D.2B,3D, 
4A,5A,6D,7C). (1 D,2B,3D,4A.5B,6A.7A).(1 D,2B.3D,4A,5B,6A7B),(1 D.2B,3D,4A,5B.6A.7C).(1 D,2B,3D,4 A,5B.6B, 

40 7A).(1 D,2B,3D,4A,5B,6B,7B),(1 D,2B,3D,4A,5B,6B.7C),(1 D,2B,3D,4A,5B.6C,7A). (1 D,2B,3D,4A.5B,6C.7B),(1 D.2B, 
3D,4A.5B,6C,7C),(1 D,2B,3D.4A.5B,6D.7A),(1 D,2B.3D,4 A,5B.6D,7B).(1 D,2B.3D,4A,5B,6D,7C).(1 D;2B,3D,4B,5A, 
6A,7A).(1 D,2B,3D,4B.5A.6A.7B). (1 D,2B,3D.4B.5A.6A.7C).(1 D,2B,3D.4B,5A.8B.7A).(1 D.2B.3D.4B,5A,6B,7B),(1 D. 
2B,3D.4 B,5A,6B,7C).{1 D.2B,3D,4B,5A,6C,7A),(1 D,2B,3D,4B.5A,6C,7B),(1 D,2B,3D.4B,5A,6C.7C). (1 D,2B,3D.4B, 
5A.6D.7A).(1 D,2B.3D,4B,5A,6D.7B),(1 D.2B.3D.4B.5A,6D.7C).(1 D.2B,3D,4 B,5B.6A.7A).(1 D^B.3D,4B,5B.6A.7B). 

45 (1 D.2B.3D,4B,5B,6A,7C),(1 D,2B.3D.4B.5B.6B,7A). (1 D.2B.3D,4B,5B,6B,7B),{1 D,2B,3D.4B,5B,6B,7C).(1 D,2B.3D. 
4B,5B.6C,7A).(1D^B,3D.4 B,5B,6C,7B).(1D,2B,3D.4B,5B,6C,7C).(1D.2B.3D,4B,5B.6D,7A),(1D,2B.3D.4B.5B,6D, 
7B). (1 D,2B.3D,4B.5B.6D,7C),(1 D.2B,3D.4C,5A.6A,7A),(1 D,2B.3D,4C.5A,6A.7B).(1 D,2B.3D.4 C,5A.6A.7C),(1 D,2B, 
3D,4C,5A.6B,7A).(1 D,2B,3D,4C,5A,6B,7B),(1 D,2B.3D,4C,5A.6B,7C). (1 D,2B,3D.4C.5A.6C,7A).(1 D,2B,3D.4C,5A, 
6C,7B).(1 D.2B,3D,4C,5A,6C.7C).(1 D.2B,3D,4 C,5A,6D,7A),(1 D,2B.3D.4C,5A,6D.7B),(1 D,2B.3D,4C,5A.6D,7C).(1 D, 

50 2B,3D.4C,5B.6A,7A). (1 D.2B.3D.4C.5B,6A,7B).(1 D,2B,3D.4C,5B,6A.7C),(1 D.2B.3D.4C,5B.6B,7A),(1 D^B.3D.4 C. 
5B.6B,7B),(1 D.2B,3D,4C,5B,6B,7C).(1 D,2B,3D.4C,5B.6C,7A),(1 D.2B.3D,4C.5B,6C.7B). (1 D,2B.3D,4C,5B.6C,7C), 
(1 D.2B,3D,4C,5B,6D.7A),{1 D,2B.3D.4C.5B,6D.7B),(1 D^B,3D,4 C.5B.6D.7C).(1 D,2B.3D,4D,5A,6A.7A).{1 D,2B.3D, 
4D.5A.6A.7B).(1 D.2B.3D,4D.5A.6A,7C). (1 D^B.3D.4D.5A.6B.7A).(1 D.2B.3D.4D.5A,6B.7B).{1 D.2B.3D.4D.5A,6B, 
7C).(1 D.2B,3D,4 D,5A.6C.7A).(1 D^B.3D,4D,5A,6C,7B),(1 D.2B.3D,4D,5A.6C,7C),(1 D.2B.3D,4D,5A.6D,7A), (1 D,2B. 

55 3D,4D.5A.6D,7B).{1 D,2B.3D.4D,5A,6D,7C),(1 D.2B.3D,4D,5B,6A.7A),(1 D,2B,3D,4 D,5B.6A,7B),(1 D,2B,3D.4D.5B, 
6A,7C).(1 D.2B,3D.4D.5B,6B.7A).(1 D.2B,3D,4D,5B,6B.7B). (1 D.2B.3D.4D,5B.6B,7C),(1 D,2B,3D.4D,5B,6C,7A).(1 D, 
2B.3D.4D.5B.6C.7B).(1 B,3D,4 D.5B.6C.7C).(1 D^B.3D.4D.5B.6D.7A).(1 D^B.3D,4D.5B,6D,7B).(1 D.2B,3D.4D, 
5B,6D,7C), (1 D.2B.3D.4E.5A,6A,7A),(1 D.2B,3D.4E.5A,6A,7B),(1 D,2B.3D.4E.5A,6A.7C),(1 D^B,3D.4 E.5A,6B,7A). 
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(1 D,2B,3D.4E.5A.6B,7B).(1 D,2B,3D,4E,5A,6B.7C),(1 D^B^D.4E.5A.6C.7A), (1 D,2B.3D.4E.5A.6C.7B).(1 D^B^D, 
4E.5A.6C.7C).(1 D^B.3D,4E.5A.6D.7A).(1 D.2B.3D,4 E.5A,6D.7B),(1 D.2B,3D.4E.5A,6D,7C).(1 D.2B.3D.4E.5B,6A 
7A).(1 D^B.3D.4E^ B.6A.7B). (1 D.28.3D.4E,5B.6A.7C),(1 D.2B.3D,4E,5B.6B.7A).(1 D.2B.3D,4E.5B.6B,7B).(1 D 2B 
3D.4 E.5B.6B,7C).(1 D^B.3D,4E,5B.6C.7A),(1 D^B,3D.4E.5B.6C.7B).(1 D^B,3D.4E.5B,6C.7C). (1 D;2B,3D.4E.5B. 

5 6D.7A).(1 D.2B,3D.4E.5B.6D,7B),(1 D.2B.3D.4E.5B,6D.7C).(1 D.2B,3E.4 A.5A.6A.7A).(1 D;2B.3E,4A,5A.6A.7B) (1 D 
2B.3E,4A.5A.6A.7C).{1 D.2B.3E,4A.5A.6B.7A). (1 D^B^E.4A.5A.6B.7B).(1 D.2B.3E.4A.5A.6B.7C).(1 D^B.3E.4A,5A. 
6C.7A).(1 B.3E.4 A.5A.6C.7B).(1 D^B.3E.4A,5A.6C.7C).(1 D.2B.3E.4A,5A,6D,7A).(1 D.2B.3E,4A.5A.6D.7B) (1 D 
2B.3E,4A.5A.6D.7C).(1 D^B^E.4A^B.6A.7A),(1 D,2B,3E.4^5B,6^7B).(1 D.2B,3E,4 A.5B.6A,7C).(1 D,2B.3E.4A 5B 
6B.7A).(1 D,2B,3E.4A.5B.6B,7B).(1 D.2B.3E.4A.5B.6B.7C). (1 D^B.3E.4A.5B.6C.7A),(1 B.3E.4A.5B.6C.7B) (1 D 

10 2B.3E,4A,5B.6C.7C).(1 D,2B,3E.4 A.5B.6D.7A).(1 D.2B.3E.4A,5B.6D.7B).(1 D^B.3E.4A.5B.6D.7C).(1 D^B^E 4b' 
5A.6A.7A), (1D,2B,3E,4B,5A,6A,7B).(1D^B.3E.4B.5A.6A.7C).(1D;2B,3E,4B,5A.6B,7A),(1D^B.3E.4 B,5A.6B 7B) 
(1D.2B.3E.4B.SA.6B.7C).(1D;JB,3E.4B^,6C.7A).(1D;2B^E.4B^.6C,7B). {1D,2B,3E.4B.5A.6C,7C).(1D 2B 3E 
4B.5A.6D.7A),(1D^B^E.4B^6D.7B),{1D^B.3E.4 B.5A,6D,7C).(1D.2B.3E,4B,5B.6A.7A).(1D^,3E.4B.5b'6a' 
7B).(1 D.2B.3E.4B,5B.6A,7C). (1 D^B.3E.4B.5B.6B.7A).(1 D,2B,3E,4B.5B,6B.7B).(1 D^B.3E.4B.5B.6B,7C) (1 D^b' 

IS 3E.4 B.5B.6C.7A).(1D^B,3E.4B.5B.6C.7B).(1D.2B.3E.4B,5B.6C,7C).(1D,2B.3E.4B.5B.6D.7A). (1D^B^E.4B 5b' 
6D,7B).(1 D.2B.3E.4B,5B.6D.7C).(1 D.2B.3E.4C.5A.6^7A).(1 D^B.3E.4 CM.6A.7B).(1 D.2B.3E.4C.5A.6A.7C).(1 d' 
2B,3E,4C.5A.6B.7A).(iD^^.4C,5A,6B,7B), (1 D^B,3E,4C,5A,6B,7C),(1 D^B,3E.4C.5A,6C.7A),(1 D^B.3E.4C 5A 
6C.7B),(1 D^B,3E.4 C.5A.6C.7C),(1 D.2B^E,4C^.6D,7A).(1 D^B.3E.4C.5A.6D,7B),(1 D,2B.3E,4C,5A,6D 7C) (1 D 
2B.3E.4C.5B,6A.7A),(1 D,2B,3E.4C.5B,6A,7B).(1 D^B.3E.4C,5B.6A.7C).(1 D.2B.3E.4 C.5B.6B.7A).(1 D.2B 3E 4C* 

a» 5B.6B.7B).(1 D,2B,3E.4C.5B.6B.7C),(1 D.28,3E.4C.5B.6C.7A). (1 D,2B.3E,4C,5B,6C.7B),(1 D.2B.3E.4C 5B,6C 7C)' 
(1 D.2B.3E.4C.5B.6D.7A).{1 D,2B.3E,4 C,5B.6D.7B).(1 D.2B,3E.4C^B.6D.7C).(1 D.2B.3E.4D.5A.6A.7A).(1 D^We' 
4D,5A,6A.7B), (1 D.2B.3E,4D.5A.6A.7C).<1 D^B.3E.4D.5A.6B.7A),(1 D^B,3E.4D,5A.6B.7B).(1 D.2B.3E.4 DJ5A 6B 
7C).(1 D^B.3E.4DM.6C.7A).{1 D,2B,3E,4D.5A.6C,7B),(1 D.2B.3E,4D.5A.6C.7C), (1 D.2B.3E,4D.5A.6D.7A) (1 D 2b' 
3E.4D.5A,6D.7B).(1 D,2B,3E.4D,5A,6D,7C),(1 D.2B,3E,4 D.5B,6A,7A).(1 D.2B,3E,4D,5B,6A.7B).(1 0,2B.3E 4d'5b' 

25 6A,7C).(1 D,2B,3E.4D.5B,6B.7A). (1 D.2B.3E,4D,5B.6B.7B).(1 D.2B.3E.4D,5B.6B.7C).(1 D.2B.3E.4D.5B.6C.7A).(1 d' 
2B.3E,4 D.5B.6C.7B),(1 D.2B,3E.4D,5B,6C,7C).(1 D.2B.3E,4D.5B.6D.7A),(1 D^B.3E.4D.SB.6D.7B). (1 D^B 3E 4D 
5B,6D.7C).(1 D,2B,3E,4E.5A,6A.7A).(1 D.2B,3E.4e.5A.6A,7B).(1 D.2B,3E.4 E.5A.6A.7C).(1 D^.3E,4E.5A 68 7A)' 
(1D.2B.3E.4E.5A.6B.7B),(1D.2B.3E.4E.5A.6B.7C). (1D.2B.3E.4E.5A.6C.7A).(1D.2B.3E.4E.5A,6C.7B).(1D.2B 3e' 
4E.5A,6C.7C),(1D^B.3E,4 E,5A,6D,7A).(1D^B.3E.4E.5A.6D,7B),(1D^B,3E,4E,5A,6D,7C).(1D.2B.3E,4E.5B,6A 

30 7A), (1D,2B,3E,4E,5B.6A,7B).(1D,2B.3E,4E.5B,6A,7C).(1D,2B.3E,4E,5B.6B.7A),(1D,2B,3E.4 E.5B,6B,7B) (1D2B 
3E,4E.5B,6B.7C).(1 D.2B,3E.4E,5B,6C.7A).(1 D.2B.3E.4E.5B,6C,7B). (1 D.2B.3E.4E,5B.6C.7C).(1 D^B^E.4e'5b' 
6D.7A),(1D.2B.3E.4E.5B.6D.7B),(1D.2B.3E.4 E,5B.6D.7C).(1D.2C,3A,4A,5A.6A.7A),(1D.2C.3A.4A,5A.6A.7B).(1D.' 
2C.3A.4A.5A.6A.7C), (1 D.2C,3A,4A.5A,6B.7A),(1 D;2C.3A.4A,5A.6B,7B),(1 D,2C,3A.4A,5A,6B.7C).(1 D,2C,3A.4 A 
5A,6C,7A).(1 D^C,3A,4A^A,6C.7B).(1 D^C.3A,4A,5A.6C.7C).(1 D.2C.3A,4A,5A,6D,7A). (1 D^C,3A 4A 5A 6D 7B)' 

35 (1 D.2C.3A.4A,5A,6D.7C).(1 D.2C.3A,4A.5B.6A.7A).{1 D.2C,3A,4 A.5B,6A,7B).(1 D.2C.3A.4A.5B.6A.7C).(1 D^C.3a' 
4A,5B,6B,7A),(1 D.2C,3A,4A.5B,6B.7B), (1 D^C,3A,4A,5B,6B.7C).(1 D,2C,3A,4A,5B,6C.7A).(1 D.2C^.4A SB 6C 
7B).(1 D.2C,3A,4 A,5B,6C,7C),(1 D,2C.3A.4A.5B,6D.7A),(1 D.2C.3A.4A.5B.6D.7B),(1 D.2C.3^4A.5B.6D.7C) (1 D 2c' 
3A.4B,5A,6A.7A).(1 D^.3A.4B.5A,6A.7B).(1 D^.3A.4B.5A,6A.7C),(1 D^.3A.4 B.5A.6B.7A).(1 D.2C.3A,4B 5a' 
6B.7B).(1D^,3A.4B,5A.6B,7C).(1D.2C,3A,4B,5A,6C,7A), (1D.2C.3A.4B,5A,6C,7B),(1D,2C.3A,4B.5A.6C.7C) (ID 

40 2C,3A.4B.5A,6D.7A),(1 D,2C.3A.4 B,5A,6D,7B),(1 D,2C,3A.4B,5A.6D,7C),(1 D,2C.3A,4B,5B.6A,7A),(1 D 2C 3A 4B 
5B,6A,7B), (1 D,2C,3A.4B,5B.6A.7C),(1 D,2C,3A.4B.5B,6B,7A).(1 D,2C.3A,4B.5B.6B.7B),(1 D,2C.3A,4 B,5B.6B.7C)' 
(1 D,2C,3A.4B.5B,6C,7A),(1 D,2C,3A.4B,5B,6C.7B).(1 D.2C,3A,4B,5B,6C.7C). (1 D,2C,3A,4B,5B.6D.7A).(1 3A 
4B,5B,6D,7B),(1 D^^A.4B,5B.6D,7C).(1 D,2C.3A.4 C,5A,6A,7A),(1 D^,3A.4C.5A.6A.7B).(1 D,2C^,4C,5A 6a' 
7C).(1 D^.3A.4CM.6B.7A). (1 D^,3A.4C.5A.6B.7B).(1 D^,3A.4C.5A.6B.7C).(1 D.2C.3A.4C.5A.6C.7A).(1 D 2C 

« 3A,4 C.5A.6C.7B),(1D.2C,3A.4C.5A.6C.7C),(1D.2C,3A.4C.5A,6D,7A).(1D.2C,3A,4C,5A,6D,7B). (1D^C,3A.4C 5A 
6D,7C),(1 D,2C,3A,4C,5B,6A,7A),(1 D,2C.3A,4C,5B,6A,7B),{1 D,2C,3A,4 C.5B,6A,7C).(1 D,2C,3A,4C,5B 6B 7A) (1 d' 
2C.3A,4C,5B.6B,7B),(1 D.2C.3A.4C.5B,6B.7C). (1 D,2C.3A,4C.5B,6C.7A).(1 D,2C.3A,4C,5B.6C.7B),(1 D.2C.3A 4c' 
5B.6C,7C),(1 D.2C,3A.4 C.5B,6D.7A).(1 D^,3A.4C.5B,6D.7B),(1 D^3A,4C,5B,6D.7C).(1 D.2C.3A.4D,5A.6A.7A)' 
(1 D.2C,3A,40,5A.6A,7B),(1 D^C,3A.4D,5A.6A.7C),(1 D^^A.4D.5A,6B,7A),(1 D,2C.3A,4 D,5A,6B,78) (1 D 2C 3A 

SO 4D.5A.6B.7C).(1 D^^A,4D,5A.6C.7A).(1 D.2CM.4D,5A.6C.7B), (1 D^,3A.4D,5A,6C,7C).(1 D,2C,3A.4D,5A 6d' 
7A).(1 D.2C,3A,4D.5A,6D.7B),(1 D,2C.3A,4 D.5A,6D,7C),(1 D^C.3A,4D.5B,6A,7A),(1 D^C.3A,4D,5B,6A.7B) (1 d'2c' 
3A.4D.5B,6A.7C). (1 D,2C.3A,4D.5B.6B,7A).(1 D,2C,3A,4D,5B,6B,7B),(1 D,2C,3A,4D.5B.6B.7C).(1 D.2C.3A 4 D SB* 
6C.7A),(1D.2C.3A,4D,5B.6C.7B).(10.2C.3A.4D.5B,6C.7C).(1D.2C.3A.4D.5B.6D.7A), (1 D.2C,3A,4D.5B.6D.7B) (1 d' 
2C.3A,4D.5B.6D.7C),(1 D^.3A,4E.5A.6A.7A).(1 D^.3A.4 E,5A,6A.7B),(1 D,2C,3A,4E,5A.6A.7C).(1 D^C.3A 4e' 

55 5A,6B,7A),(1 D.2C,3A,4E.5A,6B,7B), (1 D^,3A.4E,5A,6B,7C),(1 D,2C.3A.4E.5A,6C,7A),(1 D^C.3A.4E.5A 6C 7B)' 
(1 D.2C.3A,4 E.5A,6C,7C).(1 D.2C.3A,4E,5A.6D,7A).(1 D,2C.3A,4E,5A.6D.7B),(1 D,2C,3A.4E.5A,6D,7C) (1 D 2C 3a' 
4E,5B,6A,7A),{1 D,2C,3A.4E,5B,6A,7B),(1 D^C,3A.4E.5B,6A.7C),(1 D.2C.3A.4 E.5B,6B.7A),(1 D^.3A.4e'5b'6b' 
7B).(1 D^.3A.4E.5B.6B.7C),(1 D^C.3A,4E,5B,6C.7A). (1 D,2C.3A.4E.5B,6C,7B),(1 D.2C,3A.4E.5B.6C,7C) (1 D;ic' 
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3A,4E,5B,6D.7A).(1 D,2C,3A,4 E.5B,6D,7B),(1 D.2C,3A,4E.5B,6D,7C),(1 D,2C,3B.4A.5A,6A.7A). (1 D^C.3B,4A.5A, 
6A,7B),(1 D,2C,3B.4A.5A,6A,7C).{1 D,2C.3B.4A.5A,6B.7A),(1 D.2C,3B,4 A.5A,6B.7B).(1 D.2C,3B.4A.5A,6B,7C).(1 D. 
2C,3B.4A.5A.6C.7A),(1 D,2C.3B.4A,5A,6C,7B), (1 D.2C.3B,4A.5A.6C.7C).(1 D^C,3B.4A.5A,6D,7A).(1 D,2C,3B.4A, 
5A.6D.7B).(1 D.2C,3B.4 A.5A,6D.7C),(1 D,2C.3B.4A,5B.6A7A).(1 D.2C.3B.4A.5B.6A,7B).{1 D.2C,3B,4A.5B,6A.7C). 

5 (1 D.2C,3B.4A,5B.6B,7A).{1 D^C,3B,4A.5B.6B.7B),(1 D.2C,3B,4A.5B,6B,7C),(1 D^.3B,4 A.5B,6C.7A),(1 D,2C.3B, 
4A,5B.6C.7B),{1 D.2C,3B.4A,5B,6C.7C),(1 D,2C,3B.4A,5B,6D,7A). (1 D^,3B.4A.5B,6D,7B).(1 D^C.3B.4A,5B.6D. 
7C).(1 D.2C.3B,4B,5A.6A,7A).(1 D^.3B.4 B.5A,6A,7B).(1 D^,3B.4B.5A.6A,7C).(1 D,2C.3B.4B.5A,6B.7A),(1 D.2C. 
3B.4B,5A.6B,7B), (1D.2C,3B,4B.5A,6B.7C).(1D.2C,3B,4B.5A.6C,7A),(1D,2C,3B.4B.5A,6C.7B),(1D,2C.3B.4 B,5A. 
6C,7C).(1D,2C.3B.4B,5A.6D.7A).(1D.2C.3B,4B.5A.6DJB).(1D.2C.3B.4B.5A.6D.7C). (1D^C.3B,48,5B.6A.7A),{1D. 

10 2C.3B.4B,5B.6A.7B).(1D^C,3B,4B.5B.6A.7C).(1D.2C.3B,4 B.5B.6B.7A).(1D^.3B.4B.5B.6B,7B).(1D^,3B,4B. 
5B,6B.7C),(1 D.2C.3B,4B,5B.6C,7A). (1 D.2C,3B.4B,5B,6C,7B).(1 D^C,3B.4B,5B.6C,7C).{1 D^.3B.4B,5B.6D,7A). 
(1 D,2C,3B,4 B.5B,6D.7B),{1 D.2C.3B.4B,5B,6D,7C),(1 D,2C,3B,4C,5A,6A,7A).(1 D^C.3B,4C,5A,6A,7B), (1 D,2C.3B. 
4C,5A.6A.7C),{1 D.2C,3B,4C.5A,6B7A).{1 D.2C,3B.4C.5A.6B.7B).(1 D.2C.3B,4 C.5A,6B JC).(1 D^,3B.4C,5A.6C, 
7A).(1 D.2C.3B.4C.5A.6C,7B).(1 D.2C.3B,4C.5A.6C,7C). (1 D.2C.3B.4C.5A,6D.7A).(1 D.2C.3B.4C,5A.6D.7B),(1 D;2C, 

IS 3B,4C.5A,6D.7C).(1 D^C.3B,4 C,5B,6A.7A),(1 D^C,3B,4C,5B,6A,7B),{1 D,2C,3B,4C,5B.6A,7C).{1 D^C,3B,4C,5B, 
6B,7A), (1 D^.3B,4C.5B.6B,7B),(1 D^C,3B.4C.5B,6B.7C),(1 D.2C,3B,4C.5B.6C,7A),(1 D^.3B,4 C.5B.6C.7B).(1 D, 
2C,3B,4C.5B.6C,7C),(1 D,2C,3B,4C.5B.6D,7A),(1 D.2C,3B,4C,5B,6D,7B), (1 D^C,3B.4C,5B,6D.7C),(1 D,2C.3B,4D, 
5A.6A,7A),(1D,2C,3B.4D.5A,6A,7B).(1D.2C.3B,4 D,5A,6A,7C).(1D,2C,3B.4D.5A,6B,7A),(1D,2C.3B,4D,5A.6B,7B), 
(1 D,2C,3B,4D.5A.6B,7C). (1 D,2C,3B,4D,5A.6C,7A),(1 D.2C,3B,4D,5A.6C.7B).(1 D,2C.3B,4D,5A.6C.7C),(1 D,2C.3B.4 

20 D,5A.6D,7A).(1 D.2C.3B,4D.5A.6D.7B).(1 D.2C.3B.4D,5A,6D.7C),(1 D,2C,3B,4D.5B.6A.7A). (1 D^C.3B,4D.5B.6A. 
7B),(1 D.2C,3B,4D.5B,6A7C).(1 D.2C.3B.4D,5B,6B.7A).(1 D,2C.3B.4 D.5B,6B,7B),(1 D,2C.3B.4D,5B,6B.7C).{1 D.2C. 
3B.4D.5B.6C,7A).(1 D,2C.3B.4D.5B,6C.7B). (1 D,2C,3B.4D.5B,6C,7C).(1 D.2C.3B.4D,5B.6D.7A),(1 D,2C.3B.4D.5B. 
6D,7B).(1 D.2C.3B,4 D.5B.6D.7C).(1 D,2C.3B,4E.5A,6A,7A).(1D,2C.3B,4E.5A,6A,7B),(1D.2C.3B.4E.5A.6A.7C). (1D. 
2C,3B,4E,5A,6B.7A),{1 D.2C.3B,4E,5A,6B.7B).{1 D,2C,3B,4E,5A,6B,7C).(1 D,2C.3B,4 E.5A,6C.7A).(1 D.2C,3B,4E. 

25 5A,6C,7B).(1 D,2C.3B,4E,5A,6C.7C).(1 D.2C.3B.4E.5A,6D.7A). {1 D,2C,3B,4E.5A,6D.7B).(1 D.2C.3B.4E,5A,6D.7C), 
(1 D,2C,3B.4E,5B.6A.7A),(1 D.2C.3B.4 E.5B,6A.7B).(1 D,2C.3B.4E,5B.6A,7C),(1 D,2C.3B.4E,5B,6B.7A).(1 D^C,3B. 
4E,5B.6B,7B), (1 D.2C,3B,4E,5B,6B,7C),(1 D,2C,3B,4E,5B,6C,7A),(1 D,2C.3B,4E.5B,6C.7B),(1 D,2C,3B.4 E.5B.6C. 
7C).(1 D.2C.3B.4E,5B.6D.7A),(1 D.2C.3B.4E.5B.6D.7B).(1 D,2C,3B.4E.5B.6D.7C), (1 D,2C.3C,4A,5A.6A.7A).(1 D.2C. 
3C,4A,5A,6A.7B),(1 D.2C,3C.4A.5A.6A.7C),(1 D.2C.3C.4 A,5A.6B.7A),(1 D,2C.3C.4A.5A.6B,7B).(1 D,2C,3C.4A,5A. 

30 6B,7C),(1 D,2C,3C,4A,5A.6C,7A), (1 D,2C,3C,4A,5A,6C,7B),(1 D,2C,3C,4A.5A,6C,7C),(1 D,2C,3C,4A.5A,6D,7A),(1 D. 
2C,3C.4 A.5A,6D.7B).(1 D,2C,3C,4A,5A,6D.7C),(1 D,2C.3C,4A,5BM.7A).(1 D,2C.3C,4A.5B.6A,7B), {1 D.2C,3C.4A, 
5B.6A,7C).(1 D.2C.3C,4A,5B.6B,7A),(1 D.2C,3C.4A.5B,6B,7B),(1 D,2C.3C,4 A,5B.8B,7C).(1 D.2C,3C,4A,5B.6C.7A), 
(1 D,2C,3C,4A,5B,6C,7B),(1 D,2C,3C,4A,5B,6C,7C), (1 D,2C,3C.4A,5B,6D7A),(1 D,2C,3C.4A,5B,6D,7B),{1 D.2C,3C, 
4A,5B,6D.7C),(1 D.2C.3C,4 B,5A,6A.7A),(1 D,2C.3C.4B,5A,6A,7B),(1 D.2C,3C.4B,5A,6A.7C),(1 D,2C,3C,4B.5A,6B. 

35 7A), (1 D.2C.3C.4B,5A.6B.7B),(1 D.2C,3C.4B.5A.6B.7C),(1 D.2C.3C.4B,5A,6C.7A).(1 D.2C.3C.4 B.5A.6C,7B),(1 D.2C. 
3C,4B,5A,6C.7C),(1 D;2C,3C.4B.5A.6D.7A),{1 D;2C.3C,4B,5A.6D,7B), (1 D^C,3C.4B.5A.6D.7C),(1 D,2C.3C,4B,5B, 
6A,7A).(1 D.2C.3C,4B.5B.6A.7B).{1 D^.3C.4 B.5B,6A,7C).(1 D.2C.3C.4B,5B.6B.7A),(1 D,2C,3C.4B.5B,6B,7B).(1 D. 
2C.3C.4B,5B.6B,7C), (1 D,2C,3C,4B,5B.6C.7A),(1 D.2C,3C,4B,5B,6C.7B),{1 D.2C,3C,4B.5B.6C,7C),{1 D,2C.3C,4 B. 
5B,6D,7A).(1 D,2C,3C.4B,5B,6D.7B).(1 D.2C,3C,4B.5B,6D,7C),(1 D.2C,3C.4C,5A.6A.7A). (1 D.2C,3C,4C.5A,6A,7B). 

40 (1 D,2C,3C.4C,5A,6A.7C).(1 D,2C.3C,4C,5A,6B,7A).(1 D,2C,3C,4 C,5A,6B.7B).(1 D,2C.3C,4C,5A,6B,7C).(1 D.2C,3C, 
4C.5A,6C.7A),(1 D,2C,3C,4C.5A,6C,7B), (1 D^C,3C.4C.5A,6C,7C),(1 D^,3C,4C,5A.6D,7A).(1 D,2C.3C,4C,5A.6D, 
7B),(1 D.2C.3C.4 C.5A,6D,7C).(1 D^C,3C.4C.5B.6A.7A),(1 D^,3C.4C,5B,6A,7B),(1 D,2C.3C.4C.5B,6A.7C). (1 D. 
2C,3C,4C.5B,6B,7A).{1 D.2C.3C.4C,5B.6B.7B).(1 D,2C,3C,4C,5B,6B.7C),(1 D.2C,3C.4 C.5B,6C.7A),{1 D,2C,3C,4C, 
5B.6C,7B).(1D,2C,3C.4C,5B.6C.7C),(1D^C,3C.4C.5B.6D.7A). (1D.2C.3C.4C,5B,6D.7B).(1D.2C,3C,4C,5B,6D.7C), 

45 (1 D.2C.3C,4D.5A,6A,7A).(1 D,2C.3C,4 D.5A,6A,7B).(1 D.2C,3C.4D,5A,6A.7C),(1 D^C,3C.4D,5A,6B.7A),(1 D.2C.3C. 
4D,5A,6B,7B), (1 D,2C.3C,4D,5A.6B.7C),(1 D,2C,3C.4D,5A,6C.7A),(1 D.2C.3C.4D.5A,6CJB),(1 D,2C,3C.4 D.5A,6C, 
7C),(1 D,2C,3C.4D,5A.6D,7A),(1 D,2C.3C.4D,5A,6D.7B),(1 D.2C.3C,4D.5A,6D,7C). (1 D.2C,3C.4D,5B,6A,7A).{1 D^C, 
3C,4D.5B,6A.7B),(1 D,2C,3C,4D.5B,6A.7C),(1 D^C.3C,4 D,5B.6B.7A),(1 D.2C,3C,4D.5B,6B,7B).{1 D,2C,3C,4D,5B. 
6BJC).(1D.2C,3C,4D.5B,6C7A),(1D.2C,3C,4D,5B,6CJB).(1D,2C.3C.4D,5B,6CJC),(1D,2C.3C.4D,5B,6D7^^ 

SO 2C,3C,4 D.5B.6D,7B),(1 D.2C.3C.4D.5B,6D.7C),(1 D^C.3C.4E,5A.6A,7A),(1 D,2C.3C,4E.5A.6A.7B), (1 D,2C,3C.4E. 
5A.6A,7C).(1 D^C.3C.4E,5A,6B7A).(1 D.2C.3C.4E.5A,6B.7B).(1 D.2C,3C,4 E,5A.6B.7C).(1 D^.3C,4E,5A,6C.7A). 
(1 D,2C.3C,4E,5A,6C.7B),(1 D.2C.3C,4E,5A,6C,7C). (1 D,2C.3C.4E,5A.6D,7A).(1 D,2C.3C,4E,5A,6D.7B).(1 D^,3C, 
4E,5A.6D7C),(1 D.2C,3C.4 E,5B,6A,7A),(1 D.2C.3C.4E,5B.6A.7B).(1 D.2C.3C.4E.5B,6A.7C).{1 D.2C,3C,4E.5B.6B. 
7A). (1 D,2C.3C,4E,5B.6B,7B),(1 D.2C.3C.4E.5B.6B.7C).(1 D,2C,3C,4E,5B,6C.7A).{1 D,2C.3C.4 E.5B.6C,7B).(1 D.2C. 

55 3C,4E.5B.6C.7C),(1 D.2C,3C,4E.5B,6D.7A),(1 D,2C.3C.4E,5B.6D.7B), (1 D,2C.3C.4E,5B,6D,7C),(1 D,2C.3D.4A,5A, 
6A JA),(1 D,2C,3D.4A.5A,6A,7B).(1 D,2C.3D,4 A,5A,6A,7C),(1 D,2C,3D,4A.5A,6B.7A).(1 D.2C.3D.4A.5A.6B,7B).(1 D. 
2C.3D.4A,5A.6B.7C). (1 D,2C,3D,4A.5A.6C,7A),(1 D.2C,3D,4A.5A.6C7B).(1 D,2C.3D.4A,5A,6C7C),{1 D.2C.3D,4 A, 
5A,6D,7A).(1 D.2C.3D,4A,5A,6D.7B).(1 D,2C.3D,4A,5A,6D,7C),(1 D.2C.3D,4A,5B,6A JA), (1 D,2C.3D.4A.5B,6A,7B). 
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(1 D,2C,3D,4A.5B,6A,7C),(1 D.2C.3D.4A,5B,6B.7A).(1 D^.3D,4 A.5B.6B,7B).(1 D.2C.3D.4A,5B.6B.7C).(1 D,2C3D, 
4A.5B,6C,7A),(1 D.2C,3D,4A,5B,6C,7B), (1 D,2C,3D,4A.5B.6C,7C),(1 D,2C.3D,4A,5B,6D,7A),(1 D,2C,3a4A,5B,6D, 
7B).(1 D.2C.3D.4 A.5B,6D.7C).(1 D^.3D.4B.5A.6A.7A).(1 D.2C.3D.4B.5A.6A.7B),(1 D.2C.3D.4B.5A.6A.7C). (1 D.2C. 
3D.4B,5A.6B.7A).(1 D.2C.3D.4B.5A.6B.7B),(1 D,2C.3D,4B.5A.6B.7C).{1 D.2C.3D.4 B.5A,6C.7A).(1 D.2C,3D.4B.5A. 
6C.7B).(1 D,2C,3D,4B.5A.6C7C).{1 D.2C,3D.4B,5A,6D,7A), (1 D.2C,3D,4B.5A,6D,7B).(1 D,2C,3D,4B.5A,6D.7C).(1 D. 
2C,3D,4B,5B.6A.7A).(1 D^,3D.4 B.5B,6A,7B).(1 D^.3D,4B.5B.6A,7C).(1 D^.3D,4B,5B,6B.7A).(1 D.2C.3D,4B. 
5B.6B.7B), (1 D.2C.3D.4B,5B,6B,7C).(1 D,2C.3D.4B.5B.6C,7A),(1 D.2C,3D,4B,5B.6C.7B).(1 D^C,3D.4 B.5B.6C.7C). 
(1 D,2C,3D,4B,5B,6D.7A).(1 D.2C.3D,4B,5B.6D.7B).{1 D,2C.3D,4B,5B,6D,7C). (1 D,2C.3D,4C.5A,6A,7A),(1 D,2C,3D, 
4C.5A.6A.7B).(1 D,2C.3D,4C.5AM.7C).(1 D.2C,3D.4 C,5A.6B.7A),{1 D.2C,3D.4C.5A,6B,7B).(1 D,2C,3D.4C,5A.6B, 
7C).{1 D.2C.3D.4C.5A,6C7A). (1 D,2C,3D,4C,5A.6C.7B).(1 D^.3D,4C.5A.6C.7C),(1 D,2C,3D.4C.5A.6D,7A).{1 D. 
2C.3D,4 C,5A.6D.7B).(1 D,2C,3D.4C.5A,6D,7C).(1 D^,3D,4C.5B.6A.7A),(1 D,2C,3D.4C,5B,6A,7B). (1 D,2C.3D.4C, 
5B.6A,7C),(1 D.2C.3D.4C.5B,6B,7A),(1 D,2C,3D,4C,5B,6B,7B).(1 D,2C.3D,4 C,5B,6B,7C),{1 D^,3D,4C.5B,6C,7A), 
(1 D.2C.3D.4C.5B.6C.7B).(1 D,2C,3D,4C.5B.6C.7C). (1 D;2!C.3D.4C.5B,6D.7A).(1 D.2C.3D.4C,5B.6D.7B).(1 D^.3D, 
4C.5B.6D.7C),(1 D.2C.3D,4 D.5A.6A,7A),(1 D.2C.3D,4D.5A.6A,7B),(1 D.2C,3D.4D.5A,6A.7C),(1 D,2C,3D,4D.5A.6B. 
7A). (1 D^C,3D.4D.5A.6B,7B).(1 D.2C.3D.4D.5A.6B,7C),(1 D,2C.3D,4D.5A.6C.7A).{1 D^,3D,4 D,5A,6C,7B).(1 D. 
2C,3D,4D.5A,6C,7C),(1 D^.3D,4D,5A.6D.7A),(1 D.2C,3D,4D.5A,6D.7B), (1 D.2C.3D,4D,5A,6D.7C).(1 D.2C.3D.4D. 
5B,6A,7A).(1D,2C,3D,4D,5B,6A,7B).(1D.2C,3D,4 D.5B.6A.7C).(1D,2C.3D,4D.5B,6B.7A),(1D,2C,3D,4D,5B,6B.7B), 
(1 D.2C,3D,4D.5B,6B,7C), (1 D,2C,3D.4D,5B,6C.7A),(1 D,2C,3D,4D.5B,6C.7B).(1 D,2C.3D.4D.5B.6C.7C).(1 D,2C,3D, 
4 D.5B.6D.7A).(1 D.2C,3D,4D,5B,6D,7B),(1 D,2C,3D,4D,5B,6D.7C),(1 D,2C.3D.4E.5A.6A.7A). (1 D^C.3D,4E,5A,6A, 
7B).(1 D.2C.3D.4E.5A.6A.7C).(1 D,2C.3D.4E,5A,6B,7A).(1 D,2C,3D,4 E.5A.6B,7B).(1 D.2C.3D.4E,5A.6B.7C),{1 D.2C, 
3D.4E.5A,6C,7A),(1 D^C.3D.4E.5A,6C,7B). (1 D^C.3D.4E,5A,6C,7C).(1 D.2C.3D.4E.5A.6D,7A).(1 D.2C.3D,4E,5A. 
6D.7B).(1 D.2C.3D.4 E,5A.6D.7C),(1 D.2C.3D,4E,5B,6A.7A).(1 D.2C.3D,4E,5B.6A.7B),(1 D.2C.3D,4E.5B,6A,7C). (1 D, 
2C.3D.4E.5B.6B.7A).(1 D.2C,3D,4E.5B.6B.7B),(1 D,2C,3D.4E.5B.6B.7C).(1 D.2C.3D,4 E.5B.6C.7A).(1 D,2C.3D.4E. 
5B,6C,7B),(1 D,2C,3D,4E,5B,6C,7C).(1 D,2C,3D.4E.5B,6D,7A), (1 D.2C.3D.4E,5B,6D7B).(1 D.2C,3D.4E.5B,6D,7C), 
(1 D.2C,3E,4A.5A,6A,7A),(1 D,2C,3E.4 A,5A.6A JB),(1 D,2C,3E.4A.5A.6A.7C).(1D.2C.3E.4A.5A.6B.7A).(1 D^C,3E. 
4A,5A.6B.7B), (1 D,2C,3E,4A,5A.6B,7C),(1 D,2C.3E,4A,5A,6C.7A),{1 D^C,3E,4A,5A,6C,7B),(1 D.2C,3E,4 A.5A,6C. 
7C),(1 D,2C.3E,4A,5A.6D,7A),(1 D,2C,3E.4A,5A.6D,7B),(1 D,2C,3E.4A,5A.6D,7C). (1 D,2C,3E,4A,5B,6A,7A).{1 D,2C, 
3E,4A.5B.6A.7B).(1 D.2C.3E.4A.5B,6AJC),(1 D.2C,3E,4 A.5B,6B JA).(1 D^C.3E.4A.5B.6B.7B).{1 D.2C,3E.4A.5B. 
6B,7C).(1 D,2C.3E,4A.5B.6C.7A). (1 D.2C.3E.4A.5B.6C,7B).(1 D.2C,3E.4A.5B,6C.7C),(1 D,2C.3E.4A.5B.6D.7A).(1 D. 
2C,3E.4 A,5B.6D.7B),(1 D,2C,3E,4A.5B.6D,7C),(1 D,2C.3E,4B.5A.6A,7A),(1 D,2C,3E,4B,5A,6A,7B), (1 D,2C,3E,4B, 
5A,6AJC).(1 D.2C.3E.4B.5A,6B.7A),(1 D,2C.3E,4B,5A,6B.7B).(1 D,2C.3E,4 B.5A,6B,7C),(1 D,2C.3E.4B.5A.6C.7A), 
(1 D,2C,3E.4B.5A.6C.7B),(1 D.2C.3E.4B,5A.6C,7C). (1 D,2C.3E.4B.5A,6D.7A).(1 D,2C.3E,4B,5A,6D.7B).(1 D.2C.3E. 
4B,5A,6D,7C),(1 D,2C.3E,4 B,5B,6A,7A),(1 D,2C.3E,4B,5B.6A.7B).(1 D,2C,3E,4B.5B,6A,7C).(1 D,2C,3E.4B,5B.6B. 
7A). (1 D,2C,3E,4B,5B,6B.7B),(1 D,2C,3E,4B.5B,6B,7C).(1 D,2C,3E,4B,5B,6C.7A),(1 D,2C.3E.4 B,5B,6C.7B),{1 D.2C, 
3E.4B,5B.6C.7C),(1 D,2C,3E,4B,5B.6D,7A).(1 D,2C.3E,4B,5B.6D.7B). (1 D.2C.3E.4B.5B.6D.7C).(1 D.2C,3E,4C.5A. 
6A,7A),(1 D.2C,3E.4C,5A,6A,7B).(1 D.2C.3E,4 C,5A,6A,7C),(1 D^C.3E.4C,5A.6B.7A),(1 D.2C,3E,4C.5A,6B,7B),(1 D. 
2C,3E.4C.5A.6B,7C). (1 D^C.3E.4C.5A.6C.7A),(1 D,2C,3E.4C.5A.6C.7B),(1 D^C.3E,4C.5A,6C,7C).(1 D,2C,3E,4 C, 
5A,6D,7A),{1 D,2C.3E.4C.5A.6D.7B),(1 D.2C.3E,4C.5A.6D,7C).(1 D,2C,3E,4C,5B.6A,7A), (1 D.2C.3E.4C.5B,6A,7B). 
(1D,2C.3E,4C,5B.6A,7C),(1D.2C,3E,4C.5B,6B.7A),(1D,2C.3E,4 C.5B,6B.7B),(1D.2C.3E,4C.5B.6B,7C).(1D,2C,3E. 
4C,5B,6C,7A),(1 D,2C,3E,4C,5B.6C,7B). (1 D.2C,3E,4C,5B.6C,7C).(1 D.2C.3E,4C,5B.6D.7A),(1 D.2C,3E,4C.5B.6D. 
7B).(1D.2C.3E.4C,5B.6DJC),(1D.2C.3E.4D.5A,6AJA).(1D,2C,3E.4D.5A,6AJB).(1D^C,3E,4D.5A,6^^^ (ID^C. 
3E.4D.5A.6B,7A),{1 D.2C,3E.4D,5A.6B,7B).(1 D,2C.3E,4D,5A,6B.7C).(1 D.2C.3E.4 D,5A.6C,7A),(1 D.2C,3E,4D,5A, 
6C.7B),(1 D^.3E,4D.5A.6C,7C),(1 D,2C,3E,4D,5A,6D,7A), (1 D,2C,3E,4D,5A,6D,7B).(1 D.2C,3E.4D,5A,6D.7C),(1 D. 
2C,3E,4D.5B.6A.7A).(1 D,2C,3E.4 D,5B.6A7B),(1 D.2C,3E,4D.5B,6A.7C).(1 D^C,3E,4D,5B,6B,7A).(1 D.2C.3E,4D, 
5B,6B,7B), (1D,2C.3E,4D,5B,6B,7C),{1D,2C,3E.4D,5B,6C.7A),(1D,2C.3E,4D,5B.6C.7B),{1D^C,3E.4 D.5B,6C.7C), 
(1 D.2C,3E,4D,5B.6D.7A),(1 D,2C,3E,4D,5B.6D7B),(1 D,2C.3E.4D,5B.6D,7C). (1 D.2C.3E.4E.5A,6A,7A),(1 D.2C,3E. 
4E.5A,6A.7B).(1 D^,3E,4E,5A.6A,7C).(1 D.2C,3E,4 E.5A.6B,7A).(1 D.2C,3E.4E.5A.6B.7B),(1 D,2C.3E.4E,5A,6B. 
7C).(1 D.2C.3E,4E.5A.6C,7A). (1 D^.3E.4E.5A,6C.7B).(1 D,2C.3E.4E,5A.6C,7C).( 1 D.2C.3E.4E.5A.6D7A),(1 D,2C. 
3E,4 E.5A,6D,7B).(1 D.2C,3E.4E,5A.6D.7C),(1 D,2C.3E.4E.5B.6A.7A),(1 D,2C.3E.4E,5B,6A,7B). (1 D,2C.3E.4E,5B, 
6A,7C).{1 D.2C,3E.4E,5B,6B.7A),(1 D,2C,3E,4E.5B.6B,7B),(1 D,2C,3E,4 E,5B.6B,7C).(1 D,2C.3E,4E,5B,6C.7A),(1 D, 
2C,3E,4E.5B,6C,7B),(1D,2C.3E.4E.5B,6C.7C). (1D,2C,3E,4E,5B,6D,7A).(1D^,3E.4E,5B.6D.7B).{1D^.3E.4E. 
5B.6D.7C).(1 D,2D,3A,4 A.5A,6A7A).(1 D.2D,3A.4A,5A,6A.7B),(1 D^D.3A,4A.5A,6A.7C),(1 D^D,3A,4A,5A.6B,7A). 
(1 D,2D,3A.4A,5A,6B7B),(1 D.2D.3A.4A.5A,6B.7C).(1 D,2D,3A.4A.5A,6C.7A).{1 D^D.3A,4 A,5A,6C.7B),{1 D,2D.3A. 
4A,5A,6C,7C).(1 D,2D,3A,4A,5A,6D,7A),{1 D.2D,3A,4A,5A,6D,7B). (1 D.2D.3A.4A.5A,6D,7C),{1 D.2D,3A,4A.5B.6A. 
7A),(1 D.2D,3A.4A.5B,6A.7B),(1 D.2D.3A.4 A.5B,6A,7C),(1 D,2D,3A.4A,5B.6B.7A),(1 D,2D,3A,4A,5B,6B,7B).(1 D.2D. 
3A,4A,5B,6B,7C), (1 D.2D,3A.4A.5B,6C,7A),(1 D,2D,3A.4A,5B.6C.7B),(1 D,2D.3A,4A.5B.6C.7C),(1 D,2D.3A.4 A.5B. 
6D.7A),(1 D,2D,3A.4A,5B,6D,7B),(1 D,2D,3A,4A,5B,6D,7C),(1 D,2D,3A,4B,5A,6A.7A). (1 D.2D,3A.4B.5A,6A.7B).(1 D, 
2D.3A.4B.5A.6A.7C).(1 D,2D,3A,4B.5A,6B7A),(1 D,2D.3A,4 B.5A,6B.7B),(1 D.2D,3A.4B,5A.6B,7C).(1 D.2D.3A,4B. 
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5A.6C.7A),(1 D.2D,3A.4B.5A,6C.7B). (1 0,2D,3A.4B.5A.6C.7C).(1 D^D.3A.4B.5A,6D,7A),(1 D;2D,3A,4B,5A.6D7B). 

(1 D,2D.3A.4 B,5A,6a7C).(1 D^D,3A,4B,5B,6A,7A).(1 D^D,3A.4B,5B,6A.7B),{ 1 D,2D.3A,4B.5B,6A,7C). (1 D,2D.3A. 

4B.5B.6B.7A).{1 D.2D,3A.4B.5B,6B.7B).(1 D,2D.3A.4B.5B.6B,7C).(1 D.2D.3A,4 B.5B.6C.7A).(1 D.2D.3A.4B.5B.6C. 

7B).(1 D.2D.3A,4B.5B.6C,7C).(1 D.2D,3A,4B,5B,6D.7A), (1 D,2D.3A.4B.5B.6D.7B),(1 D.2D,3A.4B.5B.6D.7C).(1 D,2D. 
5 3A.4C.5A.6A,7A),(1 D.2D.3A.4 C.5A,6A,7B).(1 D;2D,3A.4C.5A,6A,7C).(1 D.2D,3A,4C,5A.6B,7A),(1 D^D,3A,4C,5A, 

6B.7B). (1 D,2D,3A,4C.5A,6B.7C).{1 D^D,3A,4C.5A,6C.7A).(1 D,2D.3A.4C,5A.eC,7B).(1 D^D.3A.4 C.5A,6C,7C).(1 D, 

2D,3A,4C.5A.6D,7A).(1 D^D.3A.4C.5A,6D.7B).{1 D^D,3A,4C,5A,6D,7C). (1 D.2D,3A,4C.5B.6A,7A).{1 D.2D.3A.4C. 

5B.6A.7B).(1 D.2D.3A.4C.5B,6A,7C),{1 D,2D.3A.4 C,5B,6B.7A).(1 D,2D,3A.4C,5B,6B.7B),{1 D.2D,3A.4C,5B,6B7C), 

(1 D.2D.3A.4C,5B.6C.7A). {1 D,2D.3A,4C.5B;6C.7B).( 1 D.2D.3A.4C.5B.6C.7C),(1 D^D,3A.4C.5B,6D,7A).(1 D^D.3A.4 
10 C.5B.6D,7B).(1 D.2D.3A.4C.5B.6D.7C).(1 D.2D,3A.4D.5AM.7A),(1 D.2D.3A.4D,5A,6A.7B), (1 D^D,3A,4D,5A,6A. 

7C),(1 D,2D,3A,4D,5A.6B.7A),(1 D,2D,3A,4D.5A.6B,7B).(1 D,2D,3A.4 D.5A.6B.7C).(1 D.2D,3A.4D5A.6C,7A).(1 D^D, 

3A.4D.5A,6C7B).(1 D;2D.3A,4D.5A,6C.7C), (1 D,2D.3A.4D.5A,6D,7A).(1 D^D,3A.4D,5A.6D,7B),{1 D,2D,3A.4D,5A. 

6D.7C).{1 D,2D,3A,4 D,5B.6A.7A).(1 D;2D,3A.4D.5B.6A.7B).(1 D^D,3A.4D.5B.6A,7C).(1 D,2D.3A.4D,5B.6B,7A), (1 D. 

2D,3A,4D,5B,6B,7B),(1 D,2D.3A.4D,5B.6B.7C),(1 D^D.3A.4D,5B.6C.7A),(1 D,2D,3A.4 D.5B.6C,7B).{1 D.2D.3A,4D, 
IS 5B.6C.7C).(1 D,2D.3A,4D,5B,6D,7A).(1 D,2D,3A.4D.5B.6D.7B), (1 D,2D,3A.4D,5B.6D.7C),(1 D^D.3A.4E.5A,6A.7A). 

(1 D.2D,3A,4E.5A.6A.7B).(1 D.2D.3A.4 E.5A,6A,7C).(1 D^D.3A.4E.5A.6B.7A).(1 D,2D.3A.4E.5A.6B.7B).(1 D^D.3A. 

4E,5A.6B.7C). (1 D.2D.3A.4E.5A,6C.7A),(1 D,2D,3A.4E.5A,6C.7Bj,(1 D.2D.3A.4E.5A.6C,7C).(1 D.2D,3A,4 E.5A.6D. 

7A).(1 D.2D,3A.4E,5A,6D.7B),(1 D,2D.3A,4E,5A,6D,7C).(1 D,2D,3A.4E,5B.6A,7A), (1 D,2D,3A,4E,5B,6A7B),(1 D,2D. 

3A.4E,5B,6A,7C).(1 D.2D,3A,4E.5B,6B.7A).(1 D,2D.3A,4 E.5B.6B.7B),(1 D^D.3A,4E,5B.6B,7C).(1 D^D.3A.4E,5B, 
20 6C.7A).(1D.2D,3A.4E.5B,6C.7B). (1D.2D.3A,4E.5B.6C.7C).(1D.2D.3A.4E.5B.6D,7A),(1D,2D.3A,4E,5B,6D7B).(1D, 

2D.3A.4 E.5B.6D.7C).(1 D,2D.3B.4A,5A,6A.7A).(1 D;2D,3B.4A.5A,6A.7B).(1 D^D.3B.4A.5A.6A.7C). (1 D^D.3B.4A. 

5A.6B.7A).(1 D.2D.3B,4A.5A.6B,7B),(1 D.2D,3B,4A.5A,6B.7C).(1 D^D.3B.4 A,5A.6C.7A).(1 D.2D.3B.4A.5A,6C7B). 

(1 D.2D.3B,4A,5A,6C,7C).(1 D,2D.3B.4A.5A.6D7A). (1 D.2D,3B,4A.5A.6D,7B).{1 D,2D,3B,4A.5A,6D.7C).(1 D,2D.3B, 

4A,5B.6A.7A),(1 D,2D.3B.4 A.5B,6A,7B),(1 D,2D,3B,4A.5B,6A.7C).(1 D.2D,3B,4A.5B,6B.7A),(1 D,2D,3B.4A,5B,6B, 
25 7B). (1 D.2D.3B.4A.5B.6B.7C).(1 D.2D.3B.4A.5B,6C.7A).(1 D.2D.3B.4A.5B.6C.7B).(1 D.2D.3B.4 A.5B.6C.7C).(1 D^D, 

3B,4A,5B.6D,7A),(1 D,2D,3B,4A,5B,6D.7B).(1 D,2D.3B.4A.5B,6D,7C), (1 D,2D.3B,4B,5A.6A.7A),(1 D.2D,3B.4B,5A, 

6A,7B),(1 D,2D,3B,4B.5A.6A.7C).(1 D,2D,3B.4 B,5A,6B.7A),(1 D.2D,3B,4B,5A.6B,7B),(1 D,2D.3B,4B.5A.6B.7C),(1 D. 

2D,3B,4B.5A,6C.7A). (1 D^D.3B.4B.5A.6C.7B),(1 D,2D.3B,4B.5A.6C,7C).(1 D.2D.3B.4B.5A,6DJA).(1 D;2D.3B.4 B. 

5A,6D.7B).(1 D.2D,3B,4B,5A,6D JC),(1 D.2D.3B.4B,5B,6A.7A),(1 D.2D,3B.4B.5B.6A.7B), (1 D,2D.3B.4B,5B.6A,7C). 
30 (1D,2D,3B,4B,5B.6B,7A),(1D,2a3B,4B.5B,6B.7B),(1D,2D.3B,4 B.5B,6B,7C),(1D.2D,3B.4B.5B,6C.7A),(1D.2D.3B. 

4B.5B.6C JB).(1 D,2D.3B.4B.5B,6C.7C). (1 D.2D,3B,4B,5B.6D,7A).(1 D^D.3B.4B.5B.6D.7B),(1 D.2D.3B.4B.5B.6D. 

7C).(1 D.2D.3B.4 C.5A.6A.7A),(1 D^D.3B,4C,5A,6A,7B).(1 D.2D.3B,4C.5A,6A.7C).(1 D,2D,3B.4C.5A.6B,7A). (1 D.2D, 

3B,4C.5A,6B.7B),(1 D,2D.3B.4C.5A.6B.7C),{1 D,2D.3B,4C.5A,6C,7A).(1 D.2D.3B.4 C.5A,6C.7B),(1 D.2D,3B,4C,5A, 

6C.7C).(1 D,2D,3B.4C.5A,6D,7A).{1 D,2D.3B.4C,5A,6D JB), (1 D.2D.3B.4C.5A.6D.7C),(1 D,2D.3B,4C,5B,6A.7A).(1 D. 
35 2D,3B.4C.5B.6A,7B),(1 D.2D,3B.4 C.5B,6A,7C).(1 D,2D.3B,4C,5B.6B.7A).(1 D.2D,3B,4C.5B.6B.7B),(1 D,2D.3B,4C. 

5B,6B,7C). (1D,2D,3B.4C.5B.6C.7A).(1D,2D,3B.4C,5B,6C.7B).(1D.2D.3B.4C,5B,6C.7C),(1D,2D.3B.4 C,5B,6D,7A). 

(1 D.2D.3B,4C,5B,6D JB).{1 D,2D.3B,4C,5B,6D.7C).{1 D,2D.3B.4D.5A,6A.7A).. (1 D,2D,3B.4D,5A,6A.7B).(1 D^D.3B. 

4D,5A.6A7C).(1 D,2D.3B.4D,5A,6B,7A).(1 D.2D.3B,4 D,5A,6B.7B).(1 D.2D.3B.4D.5A.6B,7C).(1 D,2D,3B.4D.5A.6C. 

7A).(1D,2D,3B.4D,5A,6C.7B), (1D,2D,3B.4D,5A.6C,7C),(1D,2D,3B,4D.5A.6D.7A),(1D.2D.3B,4D.5A.6D.7B),(1D,2D. 
40 3B.4 D.5A,6D.7C).(1 D,2D.3B,4D,5B,6A,7A),(1 D.2D,3B.4D,5B.6A.7B).(1 D,2D.3B.4D.5B.6A.7C). (1 D,2D,3B,4D,5B, 

6B,7A).(1D.2D,3B.4D.5B,6B,7B),(1D.2D,3B.4D.5B,6B.7C).(1D,2D,3B.4 D,5B,6C.7A),(1D,2D,3B.4D.5B.6C,7B),(1D, 

2D.3B.4D.5B.6C,7C),(1 D,2D,3B.4D.5B.6D,7A), (1 D,2D.3B,4D,5B.6D.7B).(1 D^D,3B.4D,5B.6B,7C),(1 D^D.3B.4E. 

5A.6A,7A).(1 D.2D,3B.4 E,5A.6A,7B),{1 D,2D,3B,4E,5A,6A.7C).(1 D.2D,3B.4E.5A,6B.7A),(1 D,2D,3B.4E,5A,6B,7B). 

(1 D.2D.3B.4E.5A.6B.7C).(1 D.2D.3B.4E.5A.6C.7A),(1 D.2D,3B.4E.5A.6C.7B).(1 D.2D.3B,4 E.5A,6C,7C),(1 D.2D.3B, 
45 4E,5A,6D7A),(1 D.2D,3B,4E.5A,6D.7B),{1 D.2D,3B.4E,5A.6D.7C). (1 D.2D.3B.4E,5B,6A,7A),{1 D.2D.3B,4E.5B,6A. 

7B),(1D.2D,3B,4E.5B.6A.7C).(1D.2D.3B,4 E.5B,6B,7A).(1D.2D,3B,4E.5B,6B.7B).(1D,2D,3B.4E,5B,6B.7C).(1D.2D. 

3B.4E.5B.6C.7A). (1 D.2D.3B.4E.5B.6C.7B).(1 D.2D.3B.4E,5B,6C,7C).(1 D^D.3B.4E.5B.6D.7A).(1 D.2D.3B.4 E.5B. 

6D.7B),(1 D,2D.3B,4E.5B.6D,7C),(1 D,2D,3C.4A,5A.6A7A),(1 D,2D,3C,4A,5A,6A.7B), (1 D.2D,3C.4A,5A,6A,7C),(1 D, 

2D,3C,4A.5A.6B,7A).(1 D.2D,3C.4A.5A.6B7B),{1 D,2D,3C,4 A,5A,6B,7C),(1 D,2D.3C,4A,5A,6C.7A),(1 D,2D,3C,4A. 
SO 5A.6C.7B).(1 D^D,3C,4A.5A,6C,7C). (1 D,2D,3C.4A.5A.6D,7A),(1 D.2D,3C.4A.5A,6D,7B),(1 D^D,3C.4A,5A,6DJC). 

(1 D.2D,3C.4 A,5B.6A.7A),(1 D.2D,3C,4A,5B.6A7B).(1 D;2D.3C,4A,5B,6A,7C).(1 D,2D,3C.4A.5B.6B.7A). (1 D.2D.3C. 

4A.5B,6B,7B).{1D,2D.3C.4A.5B,6B.7C),(1D,2D,3C,4A,5B.6C,7A).(1D.2D.3C.4 A,5B,6C,7B).(1D^D,3C,4A,5B,6C. 

7C).(1 D^D.3C,4A,5B.6D.7A).(1 D,2D.3C.4A.5B.6D,7B). (1 D,2D.3C.4A.5B.6D.7C).(1 D^D.3C,4B.5A.6A,7A).(1 D.2D. 

3C.4B.5A.6A,7B).(1 D.2D.3C,4 B,5A,6A,7C).(1 D,2D.3C.4B.5A.6B.7A).(1 D,2D.3C.4B,5A,6B.7B),(1 D,2D.3C.4B 5A 
ss 6B,7C), (1 D.2D.3C.4B,5A.6C.7A),(1 D,2D.3C,4B.5A,6C.7B).(1 D.2D,3C.4B,5A,6C.7C).(1 D,2D,3C.4 B.5A,6D,7A),(1 D. 

2D.3C.4B,5A.6D.7B).(1 D.2D.3C.4B,5A,6D.7C),{1 D.2D.3C.4B,5B,6A,7A), (1 D,2D,3C.4B.5B,6A.7B),(1 D.2D.3C,4B, 

5B,6A,7C).(1 D.2D.3C.4B,5B,6B,7A).(1 D.2D.3C,4 B,5B,6B.7B).(1 D,2D.3C.4B,5B.6B.7C),(1 D.2D.3C,4B.5B.6C.7A). 

(1 D.2D,3C.4B.5B.6CJB), (1 D.2D.3C.4B.5B.6C.7C),(1 D.2D,3C,4B,5B.6D,7A).(1 D,2D,3C,4B.5B.6D,7B),(1 D,2D.3C. 



285 



EP 1 422 218 A1 



4 B.5B.6D,7C),(1 D^D.3C,4C.5A,6A.7A).(1 D;2D.3C,4C.5A,6A7B),(1 D,2D,3C,4C.5A.6A,7C). (1 D^D,3C.4C.5A.6B, 

7A).(1 D.3C,4C.5A,6B,7B),(1 D,2D.3C.4C.5A.6B.7C).(1 D,2D.3C,4 C,5A,6C.7A).(1 D^D.3C,4C.5A.6C.7B),{1 D,2D, 

3C.4C,5A.6C.7C).(1 D^D,3C.4C.5A.6D.7A), (1 D,2D.3C.4C.5A.6D,7B).(1 D,2D.3C.4C.5A.6D,7C),(1 D.2D.3C.4C,5B. 

6A.7A).(1 D.2D.3C,4 C,5B.6A.7B),(1 D^D,3C.4C,5B.6A.7C).(1 D^D,3C.4C.5B,6B.7A),(1 D,2D,3C.4C.5B.6B.7B). (1 D. 

2D,3C,4C,5B,6B,7C).(1 D^D,3C.4C.5B,6C,7A),(1 D^D,3C,4C,5B,6C,7B),(1 D,2D.3C.4 C.5B,6C,7C),(1 D^D,3C.4C, 

5B.6D7A).(1 D.2D,3C.4C.5B.6D,7B).(1 D^D^C,4C,5B.6D.7C). (1 D^.3C.4D,5A.6A.7A).(1 D,2D,3C.4D.5A.6A,7B), 

(1 D,2D,X,4D,5A.6A.7C),(1 D.2D,3C,4 D,5A.6B.7A).(1 D.2D,3C.4D.5A.6B,7B).(1 D.2D.3C.4D.5A,6B.7C).(1 D,2D.3C. 

4D,5A,6C.7A), (1 D,2D,3C,4D.5A,6C,7B),(1 D.2D.3C.4D,5A,6C.7C),{1 D,2D.3C,4D.5A.6D,7A),{1 D,2D,3C.4 D,5A,6D. 

7B).(1 D.2D.3C.4D.5A.6D,7C).(1 D,2D.3C.4D,5B.6A.7A).(1 D.2D.3C,4D.5B,6A,7B), (1 D^D,3C.4D.5B,6A JC),(1 D,2D. 

3C.4D,5B.6B.7A).(1 D^D,3C,4D.5B.6B,7B).{1 D,2D.3C.4 D.5B.6B.7C).(1 D^D.3C,4D,5B,6C,7A).(1 D,3C,4D.5B. 

6C,7B),{1 D^D.3C,4D.5B.6C.7C), (1 D.2D,3C.4D,5B.6D.7A),(1 D,2D,3C.4D,5B,6D.7B).(1 D.2D,3C,4D.5B.6D,7C). 

(1 D.2D.3C,4 E.5A.6A,7A).{1 D.2D,3C,4E.5A.6A.7B).(1 D^D.3C,4E.5A.6A.7C).(1 D,2D.3C,4E,5A,6B,7A). (1 D,2D,3C. 

4E.5A.6B,7B),(1 D.2D.3C.4E,5A,6B.7C).{1 D,2D.3C.4E,5A,6C.7A).{1 D.2D.3C.4 E,5A,6C.7B),(1 D^D.3C.4E.5A,6C, 

7C).(1 D,2D,3C,4E.5A.6D,7A),{1 D.2D.3C,4E.5A.6D.7B). (1 D,2D.3C,4E,5A.6D,7C),(1 D^D,3C,4E,5B.6A,7A).(1 D^D. 

3C.4E.5B.6A.7B).(1 D.2D.3C.4 E,5B.6A.7C).(1 D^D.3C.4E.5B.6B,7A).(1 D.2D,3C.4E.5B,6B.7B).(1 D;2D,3C.4E.5B. 

6B,7C). (1 D^D.3C,4E,5B,6C.7A),(1 D.2D.3C.4E,5B.6C.7B).(1 D^D.3C.4E,5B,6C,7C),(1 D,2D^C.4 E,5B,6D.7A).{1 D, 

2D.3C.4E,5B,6D.7B),(1 D,2D.3C.4E.5B.6D.7C),(1 D,2D,3D,4A,5A.6A,7A). (1 D,2D.3D.4A.5A.6A.7B),(1 D,2D.3D,4A. 

5A,6A.7C),(1 D.2D,3D.4A,5A,6B,7A),(1 D,2D,3D,4 A,5A,6B.7B),(1 D,2D,3D,4A,5A.6B,7C),(1 D,2D,3D.4A.5A.6C.7A). 

(1 D.2D,3D,4A.5A.6C.7B), (1 D,2D.3D,4A.5A.6C.7C).(1 D,2D,3D,4A,5A.6D,7A).(1 D,2D.3D.4A.5A,6D.7B),(1 D,2D,3D. 

4 A.5A.6D,7C).(1 D,2D.3D.4A.5B.6A,7A).(1 D.2D.3D.4A.5BM7B),(1 D,2D,3D.4A,5B,6A.7C). (1 D,2D.3D,4A.5B.6B. 

7A).(1 D^D.3D.4A,5B,6BJB),(1 D.2D,3D,4A.5B,6B.7C),(1 D.2D,3D,4 A,5B,6C,7A),(1 D.2D,3D.4A.5B.6C,7B),{1 D^D, 

3D.4A.5B,6C,7C).(1 D,2D,3D.4A,5B.6D.7A). (1 D.2D,3D,4A.5B,6D,7B).(1 D.2D,3D.4A,5B.6D,7C),( 1 D.2D.3D.4B,5A. 

6A,7A),(1 D,2D.3D,4 B,5A.6A,7B).(1 D.2D,3D,4B.5A.6A,7C).(1 D.2D,3D.4B,5A,6B.7A),(1 D.2D,3D.4B.5A.6B,7B). (1 D. 
2D,3D,4B,5A,6B,7C).(1 D.2D,3D.4B,5A,6C.7A),(1 D,2D,3D,4B,5A,6C,7B),(1 D,2D.3D.4 B,5A,6C.7C),(1 D.2D,3D,4B, 
5A,6D.7A).(1 D.2D.3D.4B.5A.6D.7B).(1 D.2D.3D.4B.5A.6D.7C), (1 D,2D.3D.4B,5B.6A.7A).(1 D.2D,3D,4B.5B.6A.7B), 
(1 D,2D,3D,4B,5B,6A.7C),(1 D.2D,3D,4 B,5B.6B.7A).(1 D^D,3D,4B,5B.6B,7B),(1 D^D.3D.4B.5B.6B,7C),(1 D,2D,3D. 
4B.5B.6C,7A). (1 D,2D.3D,4B,5B,6C.7B),(1 D.2D.3D,4B,5B,6C.7C).(1 D,2D.3D,4B,5B.6D,7A).(1 0^0.30,4 B.5B,6D, 
7B),(1 D.2D.3D,4B.5B,6D.7C).(1 D.2D,3D,4C.5A.6A,7A),(1 D.2D,3D,4C,5A.6A.7B). (1 D.2D,3D,4C,5A.6AJC).{1 D,2D. 
3D.4C,5A.6B.7A),(1 D,2D,3D,4C,5A,6B.7B).(1 D.2D.3D.4 C.5A,6B.7C).(1 D,2D.3D.4C,5A.6C,7A).(1 D.2D.3D,4C.5A, 
6C.7B).(1 D,2D,3D,4C,5A.6C,7C), (1 D,2D,3D,4C,5A.6D7A),(1 D.2D,3D,4C.5A,6D,7B),(1 D,2D.3D.4C.5A,6D,7C). 
(1 D,2D,3D,4 C,5B,6A.7A),(1 D.2D,3D,4C,5B.6A.7B),(1 D,2D.3D,4C.5B,6A,7C).(1 D.2D,3D,4C,5B.6B,7A), (1 D,2D,3D, 
4C.5B.6B.7B),(1 D.2D,3D.4C.5B.6B,7C).(1 D.2D.3D,4C,5B,6C,7A).(1 D.2D,3D.4 C.5B.6C,7B).(1 D^D,3D.4C.5B.6C, 
7C).(1 D,2D,3D.4C,5B,6D,7A),(1 D,2D.3D.4C,5B,6D.7B), (1 D,2D,3D,4C,5B.6D,7C).(1 D.2D.3D,4D,5A.6A,7A),(1 D,2D. 
3D,4D,5A,6A.7B),(1 D,2D.3D,4 D.5A,6A,7C),{1 D,2D,3D,4D,5A.6B,7A),{1 D,2D.3D.4D.5A,6B,7B).(1 D,2D,3D,4D,5A. 
6B.7C), (1 D,2D,3D,4D,5A,6C.7A).(1 D.2D,3D.4D,5A,6C.7B).(1 D.2D.3D,4D,5A.6C.7C),(1 D,2D.3D.4 D.5A,6D,7A). 
(1 D.2D,3D,4D,5A,6D,7B),(1 D,2D,3D,4D,5A.6D.7C).(1 D,2D,3D,4D.5B,6A,7A). (1 D^D.3D,4D,5B,6A7B).(1 D,2D,3D. 
4D.5B,6A.7C).(1 D.2D.3D,4D.5B,6B.7A).(1 D,2D,3D,4 D,5B,6B.7B),(1 D.2D.3D.4D.5B.6B.7C).(1 D.2D.3D.4D,5B,6C, 
7A),(1 D,2D.3D,4D,5B,6C.7B), (1 D,2D.3D,4D.5B.6C.7C).(1 D.2D,3D.4D,5B.6D,7A).(1 D.2D,3D.4D.5B.6D,7B).(1 D.2D. 
3D.4 D.5B,6D,7C),(1D,2D,3D,4E,5A,6A,7A).(1D,2D,3D,4E,5A,6A7B),(1D,2D,3D.4E,5A,6A,7C), (1D,2D,3D.4E,5A. 
6B,7A),(1 D,2D,3D,4E,5A,6B.7B),(1 D,2D,3D,4E,5A,6B,7C),(1 D,2D,3D.4 E,5A,6C JA),(1 D,2D,3D,4E,5A,6C,7B),(1 D, 
2D,3D,4E,5A,6C.7C).(1 D,2D,3D,4E,5A.6D.7A), (1 D,2D.3D.4E.5A.6D,7B),(1 D,2D,3D,4E,5A,6D.7C).(1 D,2D.3D,4E. 
5B.6A,7A).(1 D,2D.3D,4 E,5B,6A,7B),(1 D.2D.3D,4E,5B.6A.7C),(1 D.2D,3D,4E,5B,6B.7A),(1 D,2D,3D,4E,5B.6B,7B), 
(1 D.2D,3D,4E,5B,6B,7C),(1 D,2D,3D,4E,5B,6C,7A).(1 D^D,3D,4E,5B,6C,7B),(1 D.2D,3D,4 E,5B,6C,7C),(1 D,2D,3D. 
4E,5B,6D.7A),(1 D.2D.3D,4E,5B,6D,7B),(1 D.2D.3D,4E,5B,6D,7C). (1 D,2D,3E,4A,5A.6A JA),(1 D.2D,3E,4A.5A,6A, 
7B),(1 D.2D,3E,4A,5A,6AJC),(1 D.2D.3E.4 A.5A.6B,7A),(1 D,2D,3E.4A,5A,6B,7B),(1 D,2D,3E,4A,5A.6B,7C).(1 D,2D. 
3E,4A,5A,6C,7A), (1 D,2D,3E.4A.5A,6C,7B),(1 D.2D,3E,4A,5A.6C,7C).(1 D,2D.3E,4A,5A,6D,7A).(1 D,2D,3E,4 A,5A. 
6D.7B).(1 D.2D.3E,4A,5A.6D,7C).(1 D,2D,3E,4A.5B.6A,7A),(1 D,2D.3E.4A,5B,6A.7B), (1 D,2D,3E.4A,5B.6A,7C).(1 D. 
2D,3E,4A,5B,6B,7A),{1 D.2D,3B,4A,5B,6B,7B),(1 D.2D.3E,4 A.5B.6B.7C),(1 D.2D,3E,4A,5B,6C.7A).(1 D,2D.3E,4A. 
5B,6C,7B),(1D,2D,3E,4A,5B,6C.7C), (1D,2D,3E,4A,5B.6DJA),{1D,2D,3E,4A,5B,6D.7B),(1D,2D,3E.4A,5B,6D7C), 
(1 D,2D,3E,4 B.5A.6A.7A).(1 D,2D.3E.4B.5A.6A.7B).(1 D,2D.3E,4B,5A.6A,7C),(1 D,2D,3E.4B,5A,6B,7A), (1 D,2D.3E. 
4B,5A,6B,7B).(1 D.2D.3E.4B,5A,6B,7C),(1 D.2D.3E.4B.5A,6C,7A).(1 D.2D.3E.4 B.5A.6C.7B).(1 D,2D,3E,4B,5A.6C, 
7C),(1 D.2D.3E,4B.5A.6D.7A),(1 D,2D.3E.4B,5A.6D,7B), (1 D.2D.3E.4B.5A.6D,7C),(1 D^D,3E,4B,5B,6A,7A),(1 D^D. 
3E.4B,5B.6A.7B),(1 D.2D.3E.4 B.5B,6A,7C).(1 D^D.3E,4B,5B.6B.7A).(1 D^D.3E.4B.5B,6B.7B).(1 D.2D.3E.4B,5B. 
6B,7C). (1 D.2D,3E,4B,5B.6C,7A),(1 D.2D.3E,4B,5B.6C,7B),{1 D.2D,3E.4B,5B,6C,7C),{1 D,2D.3E.4 B,5B,6D,7A),(1 D. 
2D,3E.4B,5B.6D,7B).{1 D.2D.3E.4B,5B,6D.7C).(1 D.2D,3E.4C,5A.6A.7A), (1 D,2D.3E.4C,5A,6A,7B),(1 D,2D,3E,4C, 
5A,6A.7C),(1 D.2D.3E,4C,5A.6B.7A).{1 D.2D,3E,4 C,5A.6B,7B),(1 D.2D,3E,4C.5A,6B.7C).(1 D.2D,3E.4C,5A.6G.7A). 
(1 D.2D,3E,4C.5A,6C,7B), (1 D.2D.3E,4C,5A,6C,7C),(1 D,2D.3E.4C.5A.6D.7A),(1 D^D.3E.4C.5A,6D.7B),(1 D,2D.3E,4 
C,5A.6D.7C).(1 D.2D,3E.4C.5B,6A,7A).(1 D,2D.3E.4C.5B,6A,7B).(1 D,2D,3E.4C.5B.6A.7C). (1 D.2D,3E,4C.5B.6B. 
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7A),(1 D,2D.3E.4C.5B.6B,7B).(1 D;2D,3E.4C.5B.6B,7C).(1 D.2D.3E.4 C.5B,6C.7A).(1 D,2D,3E.4C,5B.6G.7B),(1 D,2D. 

3E.4C.5B.6C.7C).(1 D^D,3E,4C.5B,6D.7A), (1 D.3E.4C,5B,6D,7B),{1 D^D.3E,4C,5B,6D.7C),(1 D,2D^E,4D,5A. 

6A,7A).(1 D^0.3E,4 D.5A.6A,7B),(1 D3E.4D.5A.6A,7C),(1 D,2D.3E.4D.5A,6B,7A),(1 D,2D.3E.4D,5A,6B.7B), (1 D, 

2D,3E.4D.5A.6B.7C),(1 D^D,3E,4D.5A,6C.7A).(1 D;2D.3E.4D.5A.6C.7B),(1 D;2D.3E.4 D.5A.6C.7C).(1 D^D.3E,4D. 
5 5A,6D,7A).(1 D,2D.3E.4D,5A,6D,7B),(1 D,2D.3E,4D,5A.6D.7C), (1 D^D,3E.4D.5B.6A.7A),(1 D,2D.3E.4D,5B,6A,7B), 

(1 D,2D.3E.4D.5B.6A.7C),{1 D.2D.3E.4 D.5B,6B.7A).(1 D^D,3E.4D.5B.6B.7B).(1 D^D.3E.4D.5B,6B.7C).(1 DJ2D.3E. 

4D.5B.6C.7A). (1 D,3E,4D,5B.6C,7B),(1 D;2D,3E,4D,5B,6C.7C),(1 D,2D,3E,4D,5B,6D,7A),(1 D^D.3E,4 D,5B,6D, 

7B),(1 D.2D,3E.4D.5B,6D,7C).(1 D.2D.3E,4E,5A.6A.7A),(1 D,2D,3E,4E,5A.6A,7B), (1 D.2D.3E.4E,5A,6A.7C).(1 D^D, 

3E.4E.5A,6B,7A).(1 D^D,3E.4E,5A.6B.7B).(1 D^D,3E.4 E.5A.6B,7C),(1 D,2D.3E.4E.5A.6C,7A),(1 D^D,3E,4E,5A, 
10 6C.7B).(1 D.2D.3E,4E.5A.6C7C), (1 D^D.3E.4E.5A,6D.7A).{1 D.2D.3E.4E.5A.6D,7B).(1 D.2D.3E.4E.5A.6D,7C).(1 D. 

2D.3E.4 E.5B,6A.7A).(1 D^D.3E.4E.5BM,7B).(1 D^D.3E.4E.5B.6A.7C).(1 D^D,3E.4E.5B,6B,7A). (1 D^D,3E,4E. 

5B.6B,7B),(1 D,2D,3E,4E5B.6B.7C),{1 D;2D.3E.4E.5B.6C,7A),(1 D^D,3E,4 E.5B,6C.7B),(1 D.3E,4E.5B.6C.7C), 

(1 D.2D,3E,4E,5B,6D.7A).(1 D,2D.3E.4E,5B.6D.7B). (1 D,3E,4E,5B,6D,7C),(1 D.2E.3A,4A,5A.6A.7A).(1 E,3A. 

4A.5A,6A,7B).(1 D.2E.3A.4 A.5A.6A.7C).(1 D.2E.3A.4A.5A,6B7A).(1 D.2E.3A,4A.5A.6B,7B).(1 D^E.3A,4A,5A,6B, 
15 7C). (1 D.2E.3A.4A,5A.6C JA).(1 D.2E.3A,4A.5A.6C.7B).(1 D.2E.3A.4A,5A.6C.7C).(1 D.2E.3A,4 A.5A.6D.7A).{1 D.2E, 

3A.4A,5A.6D,7B).(1 D.2E.3A,4A,5A,6D.7C).(1 D.2E.3A,4A,5B,6A,7A). (1 D.2E.3A,4A.5B.6A.7B),(1 D.2E.3A.4A,5B,6A. 

7C),(1 D,2E,3A,4A.5B.6B.7A),(1 D^E,3A.4 A,5B,6B,7B),(1 D^E.3A.4A.5B,6B,7C),(1 D^E.3A.4A,5B.6C,7A),(1 D;2E. 

3A.4A.5B,6C7B), (1 D^E,3A.4A.5B,6C.7C),(1 D.2E.3A.4A.5B,6D,7A),(1 D.2E.3A.4A,5B,6D.78),(1 D^E;3A,4 A,5B, 

6D,7C),{1 D.2E,3A,4B.5A,6A.7A).(1 D,2E,3A.4B,5A,6A,7B),(1 D;2E,3A.4B.5A,6A.7C), (1 D,2E,3A.4B,5A.6B.7A),{1 D. 
20 2E.3A.4B.5A.6B.7B).(1 D,2E.3A.4B.5A.6B,7C).(1 D,2E.3A.4 B.5A.6C,7A).(1 D.2E.3A.4B.5A,6C.7B),(1 D^E,3A,4B.5A, 

6C,7C).(1 D.2E.3A.4B,5A.6D.7A). (1 D.2E.3A.4B.5A.6D,7B),(1 D.2E.3A.4B.5A,6D,7C).(1 D,2E.3A.4B.5B.6A.7A).(1 D, 

2E,3A,4 B,5B.6A,7B).(1 D.2E.3A.4B.5B,6A.7C).(1 D.2E,3A.4B,5B,6B,7A).(1 D;2E.3A,4B.5B,6B,7B). (1 D^E,3A,4B, 

5B,6B JC),(1 E,3A.4B,5B^C.7A).(1 D.2E.3A,4B.5B.6C,7B).(1 D^E.3A,4 B,5B,6C.7C),(1 D.2E^,4B,5B.6D,7A). 

(1 D,2E,3A.4B.5B.6D.7B),(1 D.2E,3A,4B,5B,6D.7C),. (1 D^E,3A.4C,5A,6A.7A).(1 D.2E.3A,4C.5A,6A.7B),(1 D.2E,3A. 
25 4C.5A,6A.7C).(1 D.2E.3A,4 C,5A.6B.7A),(1 D.2E.3A.4C.5A,6B.7B),(1 D.2E,3A.4C.5A.6B,7C).(1 D^E.3A,4C.5A.6C. 

7A), (1 D,2E,3A,4C.5A.6C,7B),(1 D,2E.3A.4C,5A.6C,7C),(1 D,2E.3A,4C,5A,6D.7A),(1 D,2E,3A,4 C,5A.6D,7B),(1 D,2E, 

3A,4C.5A,6D.7C),(1 D,2E,3A,4C,5B,6A,7A),{1 D.2E,3A,4C.5B,6A.7B), (1 D,2E,3A,4C.5B.6A.7C),(1 D,2E,3A.4C,5B, 

6B.7A),(1 D.2E.3A.4C.5B.6B.7B).(1 D^E.3A.4 C,5B,6B,7C),(1 D^E.3A,4C.5B,6C.7A).(1 D.2E.3A.4C,5B.6C.7B).(1 D. 

2E,3A,4C.5B,6C.7C). (1 D,2E.3A,4C,5B.6D.7A),(1 D.2E.3A,4C.5B.6D,7B).(1 D,2E.3A.4C.5B.6D.7C),{1 D^E.3A.4 D. 
30 5A,6A,7A),(1 D.2E,3A.4D,5A,6A.7B).(1 D,2E,3A.4D,5A.6A.7C).(1 D.2E,3A.4D,5A,6B.7A). (1 D.2E,3A,4D.5A,68,7B). 

(1 D,2E.3A.4D,5A.6B.7C).(1 D.2E.3A.4D.5A.6C,7A).(1 D,2E.3A.4 D.5A.6C.7B).(1 D.2E.3A,4D.5A.6C.7C),(1 D.2E.3A. 

4D.5A,6D,7A),(1 D,2E.3A.4D,5A,6D.7B), (1 D.2E,3A,4D.5A,6D,7C),(1 D.2E,3A.4D.5B,6A,7A),(1 D.2E,3A,4D.5B.6A. 

7B).(1 D,2E,3A.4 D.5B,6A7C),(1 D.2E.3A,4D,5B,6B.7A).(1 D,2E.3A.4D,5B,6B,7B),(1 D,2E.3A,4D,5B,6B.7C), (1 D,2E, 

3A.4D.5B,6C.7A).(1 D^E,3A,4D.5B,6C.7B),(1 D,2E,3A,4D,5B.6C,7C),(1 D,2E.3A,4 D,5B,6D,7A),(1 D,2E.3A,4D,5B. 
35 6D,7B),(1 D.2E.3A.4D.5B.6D,7C).(1 D,2E.3A,4E.5A.6AJA), (1 D.2E,3A,4E,5A,6A,7B).(1 D.2E.3A.4E,5A,6A.7C).(1 D, 

2E,3A,4E.5A,6B.7A),{1 D,2E,3A.4 E.5A.6B.7B),(1 D,2E,3A,4E.5A.6B,7C),(1 D.2E.3A.4E,5A.6C,7A),(1 D,2E.3A,4E,5A. 

6C.7B). (1D.2E.3A,4E.5A.6C.7C).(1D.2E.3A.4E.5A.6D,7A).(1D.2E.3A.4E.5A.6D.7B).(1D.2E.3A.4 E.5A.6D JC).{1D, 

2E.3A.4E,5B.6A,7A),(1 D,2E,3A.4E,5B.6A.7B),(1 D^E,3A,4E,5B,6A,7C), (1 D^E.3A.4E,5B,6B.7A).(1 D,2E.3A,4E.5B. 

6B,7B),(1 D,2E.3A,4E.5B,6B,7C).(1 D,2E,3A,4 E.5B,6C,7A),(1 D.2E.3A,4E.5B,6C.7B).(1 D,2E.3A,4E,5B.6C.7C),(1 D. 
40 2E,3A,4E,5B,6D,7A), (1 D,2E.3A,4E,5B,6D,7B),(1 D.2E,3A,4E,5B.6D.7C),(1 D.2E,3B,4A,5A,6A,7A),(1 D,2E.3B,4 A, 

5A.6A,7B),(1 D,2E,3B.4A.5A.6A,7C).(1 D.2E.3B.4A.5A.6B,7A),(1 D.2E,3B,4A,5A,6B,7B). (1 D,2E,3B.4A.5A,6B,7C). 

(1 D,2E,3B,4A,5A,6C,7A),(1 D.2E,3B.4A,5A,6C.7B).(1 D,2E,3B.4 A,5A.6C.7C),{1 D^E,3B,4A,5A.6D,7A).(1 D^E,3B, 

4A.5A,6D.7B),(1 D^E.3B.4A,5A,6D.7C), (1 D,2E,3B,4A,5B,6A,7A),(1 D,2E.3B.4A,5B.6A,7B),(1 D^E,3B,4A.5B,6A, 

7C).(1 D.2E.3B.4 A.5B.6B,7A),(1 D^E,3B,4A,5B.6B.7B),(1 D.2E.3B.4A.5B,6B,7C).(1 D,2E,3B,4A.5B.6C,7A), (1 D^E, 
45 3B.4A.5B,6C.7B),(1 D,2E.3B,4A.5B,6C.7C).(1 D.2E,3B.4A.5B.6D,7A).(1 D,2E.3B.4 A,5B.6D.7B).(1 D.2E,3B.4A.5B. 

6D,7C),(1 D.2E,3B.4B,5A.6A.7A).(1 D,2E,3B.4B.5A,6A.7B), (1 D.2E,3B.4B.5A,6A,7C).(1 D.2E.3B.4B.5A.6B.7A),(1 D. 

2E,3B.4B,5A.6B.7B).(1 D.2E.3B,4 B,5A,6B.7C).(1 D.2E.3B,4B.5A.6C,7A).(1 D.2E.3B.4B,5A.6C.7B).(1 D.2E.3B.4B.5A. 

6C,7C), (1 D,2E,3B,4B.5A.6D.7A),(1 D,2E,3B,4B,5A.6D.7B),(1 D.2E,3B,4B,5A,6D,7C),(1 D,2E,3B.4 B.5B,6A,7A),(1 D. 

2E.3B,4B.5B.6A.7B),(1 E,3B,4B,5B,6A.7C),(1 D^E,3B,4B,5B.6B,7A), (1 D,2E,3B.4B.5B,6B.7B),(1 D,2E,3B.4B,5B, 
50 6B.7C).(1 D.2E.3B.4B.5B.6C.7A).(1 D;2E.3B.4 B,5B,eC.7B).(1 D.2E.3B,4B.5B.6C.7C).(1 D.2E.3B.4B.5B.6D,7A).(1 D, 

2E,3B,4B.5B,6D.7B). (1 D.2E,3B,4B.5B.6D.7C).(1 D.2E,3B,4C.5A.6A.7A),(1 D,2E.3B,4C,5A,6A.7B).(1 D.2E,3B,4 C. 

5A,6A,7C),(1 D,2E.3B,4C,5A,6B.7A).(1 D,2E,3B,4C,5A,6B,7B),(1 D,2E,3B,4C,5A,6B,7C), (1 D,2E,3B,4C,5A.6C.7A), 

(1 D,2E.3B.4C,5A,6C,7B),(1 D,2E.3B.4C.5A,6C.7C).(1 D.2E.3B,4 C.5A.6D.7A).{1 D^E.3B.4C,5A.6D,7B).(1 D^E.3B. 

4C.5A.6D.7C).(1 D^E,3B.4C,5B.6A.7A), (1 D^E,3B.4C.5B.6A,7B),(1 D^E.3B.4C.5B.6A,7C).(1 D,2E.3B,4C.5B.6B, 
55 7A),(1D.2E,3B.4 C,5B,6B.7B).{1D.2E,3B.4C,5B.6B,7C).(1D,2E,3B,4C.5B,6C.7A).(1D,2E,3B.4C,5B,6C,7B), (1D,2E. 

3B,4C,5B,6C,7C),(1D,2E,3B.4C.5B,6D.7A).(1D.2E,3B,4C,5B.6D.7B).(1D,2E.3B,4 C.5B.6D.7C),(1D.2E.3B.4D,5A. 

6A,7A).(1 D.2E,3B,4D,5A.6A.7B).(1 D,2E,3B.4D.5A,6A.7C). (1 D;2E,3B,4D.5A,6B.7A).(1 D,2E.3B,4D.5A,6B,7B),(1 D, 

2E,3B.4D.5A,6B,7C).(1 D.2E.3B.4 D.5A.6C,7A).(1 D^E,3B,4D,5A.6C,7B),(1 D^E.3B,4D.5A.6C.7C).(1 D^E,3B,4D, 
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5A.6D.7A). (1 D,2E,3B.4D.5A.6D.7B),(1 D,2E.3B.4D.5A.6D.7C).(1 D^E.3B.4D.5B.6A.7A).(1 D.2E.3B.4 0.5B 6A 7B) 
(1 D.2E,3B.4D.5B.6A.7C).(1 D^E,3B.4D.5B.6B.7A).(1 D^E,3B.4D.5B.6B.7B), (1 D.2E,3B,4D.5B,6B.7C).(1 D 2E 3b' 
4D,5B.6C.7A).(1D^E^B.4D.5B.6C.7B).(1D.2E.3B.4 D.5B,6C.7C).(1D^E.3B.4D,SB.6D.7A).(1D.2E.3B 4D 5B*6d' 
7B).(1 D5E.3B.4D.5B.6D.7C). (1 D^E.3B.4E,5A.6A.7A),(1 D,2E,3B.4E.5A.6A,7B).(1 D.2E.3B.4E.5A.6A 7C) (1 d!2e' 

S 3B.4 E,5A.6B.7A),(1 D^E.3B.4E.5A,6B.7B).(1 D^E,3B.4E,5A.6B.7C).(1 D^E.3B.4E,5A.6C.7A), (1 D^E.3B 4E.5a! 
6C.7B).(1 D.2E.3B.4E.5A.6C,7C).(1 D,2E.3B.4E.5A.6D.7A).(1 D^E.3B.4 E.SA.6D.7B).(1 D^.3B.4E.5A.6D.7C) (1 D 
2E.3B,4E.5B.6A.7A).(1 D^E.3B.4E.5B,6A,7B). (1D^.3B,4E.5B,6A,7C),(1D,2E.3B.4E5B.6B.7A).(1D.2E.3B 4E 5b' 
6B.7B).(1 D^E^B.4 E.5B,6B.7C),(1 D^^.4E.5B.6C.7A).{1 D.2E.3B.4E.5B,6C.7B).(1 D,2E.3B,4E.5B 6C 7C) (1 D 
2E,3B.4E.5B.6D.7A).(1 D.2E.3B,4E.5B.6D.7B).(1 D^E.3B.4E.5B.6D.7C).(1 D.2E.3C.4 A.5A.6A.7A).(1 D 2E 3C 4A.' 

10 5A.6A,7B).(1D.2E.3C.4A,5A.6A.7C).(1D.2E,3C.4A.5A,6B,7A). (1D^E,3C.4A.5A.6B.7B),(1D^E.3C,4A.5A.6B 7C) 
(1 D.2E.3C.4A,5A,6C,7A).(1 D.2E,3C.4 A,5A.6C,7B),(1D^.3C,4A.5A.6C.7C).(1D,2E.3C,4A.5A.6D,7A).(1D^E^' 
4A.5A.6D.7B), (1 D^E,3C.4A^.6D.7C).(1 D.2E.3C,4A^ B.6A.7A).(1 D,2E,3C.4A,5B.6A.7B),(1 D,2E.3C 4 A 5B 6a' 
7C).{1D^E^.4A.5B.6B.7A).(1D^E,3C,4A.5B.6B.7B).(1D^E,3C.4A.5B.6B.7C). (1D.2E.3C.4A.5B,6C.7A) (1d'2e" 
3C.4A,5B,6C.7B).(1 D^E,3C,4A.5B,6C.7C),(1 D^E.3C,4 A.5B.6D,7A).(1 D.2E,3C,4A,5B,6D.7B),(1 D 2E 3C 4a'5b' 

IS 6D,7C).(1 D^E.3C,4B,5A.6A,7A), (1 D.2E.3C.4B.5A.6A.7B).(1 D^E,3C,4B,5A.6A,7C).(1 D,2E.3C.4B.5A.6B 7A) (1 d' 
2E.3C,4 B.5A.6B,7B).(1 D.2E.3C,4B.5A,6B,7C).(1D^E.3C,4B.5A.6C.7A).(1 D^E.3C.4B,5A.6C.7B). (ID^E 3C 4B* 
5A,6C.7C).(1 D,2E.3C.4B.5A.6D.7A).(1 D.2E,3C.4B,5A,6D,7B).(1 D.2E.3C,4 B,5A.6D.7C).(1 D^^,4B SB 6A 7A)' 
(1 D.2E.3C.4B,58,6A,7B).(1 D^E.3C,4B,5B,6A,7C). (1 D^E.3C.4B,5B,6B,7A).(1 D.2E,3C,4B,5B.6B,7B) (1 D 2E 3c' 
4B.5B.6B,7C).(1 D.2E.3C.4 B.5B.6C.7A).(1 D^E,3C.4B.5B.6C.7B).(1 D.2E.3C.4B.5B.6C.7C).(1 D^E.3C.4b'5b'6d' 

SO 7A). (1 D,2E.3C.4B,5B.6D,7B).(1 D,2E,3C.4B,5B.6D.7C),(1 D^E.3C.4C.5A.6A.7A).(1 D^E.3C.4 C,5A,6A 7B) (1 D 2e' 
3C.4C.5A.6A.7C).(1 D,2E,3C.4C.5A.6B.7A).(1 D.2E.3C,4C.5A.6B,7B). (1 D.2E.3C.4C.5A.6B.7C).(1 D 2E 3C 4c'5a' 
6C.7A).(1 D.2E.3C,4C.5A.6C.7B),(1 D.2E.3C.4 C.5A.6C.7C).(1 D,2E.3C.4CM,6D.7A).(1 D^E^C.4C.5A.6D.7B) (1 d' 
2E,3C,4C.5A.6D,7C). (1 D^E.3C.4C,5B,6A.7A).(1 D^E^.4C,5B.6A.7B).(1 D.2E,3C.4C.5B.6A,7C).(1 D,2E 3C 4 c' 
5B.6B.7A).(1 D^E^.4C.5B,6B.7B).(1 D^E.X,4C,5B,6B.7C),(1 D.2E,3C.4C.5B,6C,7A). (1 D,2E,3C 4C SB 6C 7B)' 

2S (1 D.2E.3C.4C.5B.6C.7C),{1 D,2E.3C.4C.5B.6D,7A).(1 D.2E,3C.4 C.5B.6D,7B),(1 D.2E.3C,4C.5B.6D,7C)'(1 D 2E 3c' 
4D,5A,6A.7A),(1 D,2E,3C,4D.SA,6A,7B). (1 D^E,3C.4D,SA,6A,7C).(1 D,2E.3C,4D.5A.6B.7A).(1 D,2E.3C 4d'sa'6b' 
7B).(1 D.2E,3C.4 D.5A,6B.7C),(1 D,2E.3C,4D.5A.6C.7A),(1 D.2E.3C.4D.5A,6C,7B).(1 D,2E.3C.4D.5A.6C.7C) (1 d'2e' 
3C.4D,5A,6D,7A).<1 D;2E,3C.40.5A.6D.7B).(1 D^E.3C.4D.5A.6D.7C).(1 D^E.3C,4 D,5B.6A.7A).(1 D.2E 3C 4d'5b' 
6A.7B),(1 D^E.3C.4D.5B,6A.7C).(1 D.2E.3C.4D,5B,6B.7A). (1 D.2E.3C,4D,5B,6B,7B).(1 D.2E.3C,4D.5B.6B 7C) (1 d' 

30 2E,3C.4D,5B.6C.7A).(1 D,2E.3C,4 D.5B,6C,7B).{1 D,2E.3C,4D.5B.6C.7C).(1 0,2E,3C,4D,5B.6D.7A),(1 D 2E 3C 4d' 
5B.6D.7B), (1 D.2E.3C.4D.5B.6D.7C).(1 D.2E.3C.4E,5A.6A,7A).(1 D.2E.3C.4E.5A.6A.7B),(1 D.2E.3C.4 E.5A.6A 7C)' 
(1 D.2E.3C.4E.5A,6B.7A),(1 D.2E.3C.4E.5A.6B.7B).(1 D,2E.3C.4E.5A.6B.7C), (1 D,2E.3C,4E.5A.6C.7A).(1 D.2E 3c' 
4E.5A,6C.7B).(1 D,2E.3C.4E,5A.6C.7C).(1 D.2E.3C.4 E,5A.6D.7A).(1 D,2E,3C.4E.5A.60,7B).{1 D,2E,3C.4E 5A 6d' 
7C).(1 D.2E.3C.4E.5B.6A.7A), (1 D.2E.3C,4E,5B.6A,7B).(1 D,2E,3C.4E,5B,6A.7C).(1 D,2E.3C.4E.5B.6B 7A) (1 d'2e' 

35 3CA E.5B.6B.7B).(1 D.2E.3C,4E.5B.6B.7C).(1 D.2E.3C.4E,5B.6C.7A).(1 D.2E.3C.4E.5B.6C.7B). (1 D.2E 3C 4e'sb' 
6C,7C).(1 D,2E.3C.4E,5B,6D.7A).(1 D.2E,3C,4E,5B.6D,7B).(1 D.2E.3C.4 E.5B.6D,7C),(1 D,2E,3D.4A.5A,6A.7A) (1 d' 
2E.3D.4A,5A.6A.7B).(1 D^E.3D.4A.5A,6A.7C). (1 D.2E.3D.4A.5A.6B.7A).(1 D.2E,3D.4A,5A.6B.7B).(1 D.2E.3D 4a' 
5A.6B.7C).(1 D.2E.3D.4 A.5A,6C,7A).(1 D^E.3D.4A.5A,6C.7B).(1 D^E^D,4A.5A,6C.7C).(1 D.2E.3D.4A.5A.6D.7A)' 
(1 D,2E,30,4A.5A.6D.7B).(1 D.2E,3D.4A.5A.6D.7C).(1 D.2E.3D.4A.5B.6A.7A).(1 D.2E,3D.4 A,5B,6A 7B) (1 D 2E 30 

40 4A.5B.6A.7C).(1 D.2E.3D.4A.5B,6B.7A).(1 D.2E,3D,4A.5B.6B,7B), (1 D.2E.3D.4A.5B.6B,7C).(1 D,2E,3D 4a'5b'6c' 
7A).(1D,2E.3D.4A,5B,6C,7B).(1D.2E.3D.4 A.5B.6C.7C).(1D,2E.3D.4A,SB,6D.7A).(1D.2E.3D.4A,SB.6D.7B) (1d'2e' 
3D.4A.5B,6D,7C). (1 D,2E.3D,4B.5A.6A.7A),(1 D,2E,3D.4B.5A.6A,7B).(1 D.2E.3D.4B.5A.6A.7C).(1 D.2E^D 4 b'sa' 
6B,7A).(1 D,2E,3D,4B.5A,6B,7B),(1 D.2E,3D.4B.5A.6B,7C).(1 D.2E.3D.4B,5A.6C,7A). (1 D.2E,3D.4B.5A,6C.7B) (1 d' 
2E,3D.4B,5A.6C.7C).(1 D,2E.3D.4B.5A.6D.7A).{1 D,2E,3D.4 B.SA,6D,7B).<1 D.2E.3D.4B.5A,6D.7C).(1 D.2E 3D 4b' 

« 5B.6A,7A).(1D,2E^D.4B.5B.6A.7B). (1D.2E.3D.4B,5B.6A,7C),{1D.2E.3D.4B.SB.6B,7A),(1D.2E.3D.4B SB 6B 7B)' 
(1 D.2E.3D,4 B,5B,6B,7C).(1 D.2E,3D.4B,5B.6C.7A),(1 D,2E.3D,4B.5B,6C.7B),(1 D.2E.3D,4B.5B.6C.7C) (1 D 2E 30 
4B.5B.6D.7A).(1 D.2E.3D.4B.5B.6D,7B).(1 D.2E.3D.4B.5B.6D.7C),(1 D.2E.3D.4 C.5A.6A.7A).(1 D.2E.3D.4c'.5a'6a' 
7B),(1 D.2E.3D.4C,5A,6A.7C).(1 D,2E,3D.4C,5A.6B.7A), (1 D.2E.30,4C,5A,6B.7B).{1 D.2E,3D,4C.SA,6B.7C),(1 d!2e' 
3D.4C,5A.6C.7A).(1 D,2E.3D.4 C.5A,6C.7B).{1 D.2E.3D.4C,5A.6C.7C).(1 D,2E.3D,4C,SA,6D.7A),(1 D,2E.3D 4C 5a' 

SO 6D.7B). (1 D,2E.3D.4C.5A.6D.7C).(1 D.2E.30.4C,5B,6A.7A).(1 D,2E.3D.4C.5B,6A.7B),(1 D.2E.3D.4 C.5B.6A 7C) (1 D 
2E.3D.4C.5B.6B.7A).(1 D.2E.3D.4C,5B.6B.7B).(1 D.2E.3D.4C.5B.6B,7C), (1 D.2E.3D,4C,5B.6C,7A) (1 D 2E 3D AC 
SB.6C.7B).(1 D,2E.3D,4C.5B.6C.7C).(1 D,2E,3D,4 C.5B,6D,7A).(1 D.2E.3D,4C.SB.6D.7B),(1 D,2E,3D,4C.5B 6D 7C)' 
(1D.2E.3D.4D,5A,6A.7A). (1D.2E.3D,4D.5A.6A.7B).(1D.2E.3D.4D.5A,6A.7C).(1D.2E.3D.4D.5A.6B.7A) (1D^E 3D4 
D.5A.6B.7B).(1D.2E,3D.4D.5A.6B.7C).(1D^E^D.4D.5A.6C.7A).{1D,2E.3D,4D.5A,6C,7B). {1D.2E.3D 4D 5A 6C 

SS 7C),(1 D.2E.3D.4D.5A.6D.7A).(1 D.2E.3D.4D.5A.6D,7B),(1 D.2E.3D,4 D.5A.6D,7C),(1 D,2E.3D,4D.5B 6A 7A) (1 d'2e' 

3D.4D.5B.6A.7B),(1D.2E,3D,4D,5B.6A.7C). {1D.2E.3D.4D,5B,6B.7A).(1D.2E,3D.4D.5B.6B.7B).(10 2E 3D 4d'5b' 

6B.7C).(1D.2E.3D,4D.5B.6C.7A),(1D.2E,3D.4D.5B.6C.7B).(1D.2E.3D.4D.SB.6C.7C).(1D.2E.3D,4D,SB.6b7A) (ID 
2E.3D.4D.5B.6D.7B).(1 D,2E.3D.4D,5B.6D,7C).(1 D,2E.3D.4E.5A.6A,7A).(1 D.2E.3D.4 E,5A.6A.7B) (1 D 2E 3D 4e' 
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5A.6A.7C),(1 E.3D,4E,5A,6B7A).{1 D^E.3D,4E.5A,6B,7B). (1 D^^D,4E,5A,6B.7C),(1 D.2E,3D.4E,5A,6C,7A), 
(1 D.2E.3D.4E,5A,6C,7B),{1 E,3D.4 E.5A.6C,7C).(1 E.3D.4E.5A,6D.7A).{1 D,2E,3D.4E.5A,6D.7B).(1 D,2E.3D, 
4E,5A.6D,7C). (1 D^E.3D,4E,5B.6A,7A).{1 D,2E.3D.4E.5B.6A,7B).(1 D,2E.3D.4E.5B,6A,7C).(1 D^E.3D.4 E.5B,6B. 
7A),(1 D.2E.3D.4E.5B.6B.7B).(1 D^E.3D.4E.5B.6B.7C).(1 D^E.3D.4E.5B,6C.7A). (1 D,2E,3D.4E,5B.6C,7B).(1 D.2E, 

5 3D.4E,5B,6C,7C),(1 D^E.3D.4E,5B,6D.7A).(1 D.2E,3D,4 E,5B,6D.7B),{1 D.2E.3D,4E^B,6D.7C),(1 D,2E,3E,4A.5A, 
6A.7A).(1 D,2E.3E,4A.5A.6A.7B), (1 D^E,3E.4A.5A,6A.7C).(1 D^E,3E,4A.5A,6B7A),(1 D.2E,3E.4A.5A.BB.7B).{1 D, 
2E,3E,4 A.5A,6B,7C),(1 D;2E,3E,4A,5A.6C,7A).(1 D.2E,3E.4A,5A.6C,7B),(1 D;2E.3E,4A,5A.6C.7C). (1 D^E.3E,4A. 
5A,6D.7A).(1 D.2E.3E,4A,5A.6D.7B),{1 D,2E,3E.4A,5A.6D,7C),(1 D,2E,3E.4 A.5B,6A,7A).(1 D.2E.3E,4A,5B.6A,7B), 
(1 D.2E,3E.4A.5B.6A.7C).(1 D^E.3E.4A.5B.6B.7A), (1 D.2E.3E.4A,5B.6B.7B).(1 D^E,3E.4A.5B.6B.7C).(1 D^E.3E. 

W 4A,5B.6C.7A).(1 D,2E.3E.4 A.5B.6CJB).(1 D.2E.3E.4A.5B,6C JC).(1 D;2E.3E.4A.5B.6D.7A).(1 D^E.3E,4A,5B,6D, 
7B). (1 D,2E,3E,4A.5B.6D,7C),(1 D,2E,3E,4B,5A.6A,7A),(1 D^E,3E,4B.5A,6A.7B).{1 D.2E,3E,4 B.5A,6A.7C),(1 D.2E, 
3E,4B.5A.6B,7A),(1 E.3E.4B,5A.6B.7B),(1 E,3E.4B,5A.6B,7C). (1 D,2E.3E.4B.5A.6C,7A).{1 D.2E,3E,4B,5A,6C, 
7B).(1 D.2E,3E,4B.5A,6C.7C).(1 D^E.3E.4 B,5A.6D,7A).(1 D.2E.3E.4B.5A,6D.7B).(1 D.2E.3E.4B.5A,6D,7C).{1 D^E, 
3E.4B.5BM.7A), (1 D.2E.3E.4B.5B,6A,7B).(1 D,2E.3E.4B,5B.6A.7C).(1 D,2E.3E.4B.5B.6B.7A).(1 DJ2E.3E.4 B.5B. 

IS 6B,7B).(1D,2E,3E,4B.5B.6B.7C).(1D^E.3E.4B.5B.6C.7A).(1D^E.3E.4B.5B.6C.7B). (1 D.2E,3E.4B,5B,6C,7C).(1 D, 
2E,3E.4B,5B,6D,7A),(1 D^E,3E,4B,5B.6D.7B).(1 D.2E.3E.4 B.5B,6D.7C),(1 D^E.3E.4C.5A.6A.7A),(1 D.2E,3E.4C. 
5A,6A.7B),(1 D,2E,3E,4C.5A,6A.7C), (1 D,2E3E,4C,5A,6B.7A),(1 D^E,3E.4C,5A.6B,7B).(1 E,3E,4C,5A.6B.7C). 
(1 D.2E.3E,4 C,5A.6C,7A).(1 D.2E,3E,4C.5A,6C.7B),{1 a2E.3E.4C,5A,6C,7C).(1 D,2E,3E,4C,5A.6D.7A). (1 D,2E,3E. 
4C,5A,6D.7B),(1 D.2E.3E.4C,5A,6D.7C),(1 D,2E.3E,4C.5B,6A JA).(1 D.2E,3E.4 C,5B.6A,7B).(1 D.2E.3E.4C,5B.6A, 

20 7C).(1 D.2E.3E.4C,5B.6B.7A).(1 D^E.3E.4C.5B.6B.7B). (1 D,2E.3E.4C.5B.6B.7C).(1 D^E.3E,4C.5B.6C.7A).(1 D,2E. 
3E,4C,5B,6C.7B).(1 D,2E.3E.4 C,5B,6C,7C),(1 D,2E,3E.4C.5B,6D.7A).{1 D^E,3E,4C.5B,6D.7B),(t D^E.3E.4C.5B. 
6D.7C), (1 D^E,3E.4D.5A.6A,7A),(1 D.2E,3E,4D,5A,6A,7B).(1 D,2E.3E,4D.5A.6A,7C).(1 D^E.3E,4 D.5A.6B.7A).(1 D. 
2E,3E,4D,5A,6B.7B),(1 D.2E.3E.4D,5A,6B.7C),{1 D.2E.3E.4D,5A,6C.7A). (1 D,2E.3E.4D.5A,6C,7B).(1 D,2E.3E.4D, 
5A.6C7C).{1D,2E,3E,4D,5A,6D,7A).(1D,2E,3E.4 D,5A,6D.7B).{1D,2E.3E,4D.5A,6D,7C),(1 D,2E,3E,4D.5B.6A.7A), 

25 (1 D.2E,3E.4a5B,6A,7B). (1 D.2E.3E.4D,5B.6A.7C).(1 D.2E,3E.4D,5B.6B,7A).(1 D.2E.3E,4D.5B.6B.7B).(1 D.2E.3E.4 
D,5B.6B.7C).{1 D,2E,3E,4D,5B,6C,7A),(1 D,2E.3E.4D,5B,6C.7B).(1 D^E,3E.4D.5B,6C.7C), (1 D,2E,3E.4D.5B.6D, 
7A).(1D,2E.3E,4D,5B.6D,7B),(1D^E,3E.4D.5B,6D.7C).(1D,2E.3E.4 E.5A.6A,7A).{1D^E,3E,4E.5A.6A,7B),(1D,2E. 
3E.4E.5A,6A.7C),(1 D.2E.3E,4E.5A.6B.7A), (1 D,2E,3E.4E,5A.6B.7B).(1 D.2E,3E.4E.5A,6B,7C).(1 D.2E.3E.4E.5A,6C. 
7A),(1 D,2E,3E.4 E,5A.6C.7B).(1 D,2E.3E,4E,5A.6C,7C).{1 D.2E.3E,4E.5A,6D.7A),(1 D.2E,3E.4E.5A,6D,7B). (1 D.2E. 

30 3E,4E,5A,6D7C),{1 D.2E,3E,4E,5B.6A.7A),(1 D.2E,3E,4E,5B.6A.7B),(1 D.2E,3E,4 E.5B,6A,7C),(1 D,2E,3E.4E.5B.6B, 
7A).(1D,2E.3E.4E.5B.6B,7B).(1D.2E.3E.4E,5B.6BJC). (1 D;2E.3E.4E.5B.6C.7A).(1D^E.3E.4E.5B.6C.7B).{1D;2E. 
3E,4E,5B.6C,7C),(1 D,2E,3E.4 E.5B,6D,7A).(1 D,2E.3E.4E,5B.6D,7B).(1 D.2E.3E,4E.5B,6D.7C).(1 E.2A.3A.4A.5A, 
6A.7A), (1 E,2A,3A,4A.5A,6A.7B),{1 E,2A,3A,4A.5A.6A.7C),{1 E,2A,3A,4A.5A,6B,7A).(1 E,2A,3A,4 A,5A.6B.7B),{1 E. 
2A,3A.4A,5A,6B,7C),(1 E,2A.3A,4A,5A.6C JA),(1 E,2A,3A,4A,5A.6C.7B), (1 E.2A,3A.4A,5A.6C JC).(1 E.2A.3A,4A,5A, 

35 6D,7A).(1 E.2A.3A,4A,5A,6D.7B).(1 E.2A,3A.4 A.5A.6D.7C),(1 E.2A,3A.4A.5B.6A.7A),(1 E.2A,3A,4A.5B,6A,7B).(1 E. 
2A,3A.4A,5B.6A,7C). (1 E,2A,3A,4A.5B.6B,7A).(1 E;2A,3A.4A.5B,6B.7B),(1 E.2A,3A.4A.5B,6B.7C).(1 E.2A,3A.4 A,5B, 
6C.7A).{1 E.2A.3A.4A.5B,6C.7B),(1 E.2A,3A.4A.5B.6C.7C),(1 E,2A.3A.4A,5B,6D,7A), (1 E.2A.3A.4A.5B.6D,7B).{1 E, 
2A,3A.4A.5B.6D.7C),(1 E,2A.3A.4B,5A.6A.7A),(1 E^A.3A.4 B.5A.6A.7B).(1 E^,3A.4B.5A.6A,7C),(1 E^,3A.4B,5A. 
6B.7A),(1 E.2A.3A.4B.5A.6B.7B), (1 E.2A.3A,4B,5A,6B.7C),(1 E.2A,3A.4B.5A.6C.7A).(1 E.2A.3A.4B,5A.6C,7B),(1 E. 

40 2A,3A.4 B.5A,6C,7C),(1 E,2A,3A.4B.5A.6D.7A),(1 E,2A,3A,4B,5A,6D,7B),(1 E.2A,3A,4B,5A,6D,7C). (1 E,2A.3A,4B, 
5B,6A,7A),(1 E.2A,3A,4B.5B,6A,7B).(1 E,2A,3A.4B,5B.6A,7C).(1 E.2A.3A.4 B.5B,6B.7A),(1 E,2A,3A.4B.5B.6B,7B), 
(1 E.2A,3A,4B,5B.6B.7C),(1 E^,3A.4B,5B.6C.7A). (1 E,2A.3A,4B,5B,6C.7B).(1 E^,3A.4B.5B,6C,7C),(1 E;2A,3A. 
4B,5B,6D,7A).(1 E^,3A,4 B,5B.6D,7B),(1 E^,3A.4B,5B.6D.7C),(1 E^,3A.4C,5A,6A.7A),(1 E,2A,3A,4C,5A,6A. 
7B). (1 E,2A.3A,4C,5A.6A,7C).(1 E.2A,3A.4C.5A.6B.7A),(1 E,2A.3A,4C,5A,6B.7B).(1 E.2A.3A.4 C.5A.6B.7C).(1 E.2A. 

<s 3A,4C.5A,6C,7A).(1 E.2A.3A,4C,5A,6C.7B).(1 E.2A,3A,4C,5A,6C,7C). (1 E,2A.3A,4C,5A.6D.7A).(1 E.2A.3A,4C,5A. 
6D.7B),(1 E.2A,3A,4C.5A.6D.7C),(1 E,2A.3A.4 C.5B.6A.7A),(1 E.2A,3A,4C,5B,6A.7B).(1 E,2A.3A.4C.5B.6A.7C),(1 E, 
2A.3A.4C,5B,6B.7A). (1 E,2A.3A,4C.5B,6B,7B).{1 E;2A,3A.4C.5B,6B.7C).(1 E^3A,4C.5B.eC,7A),(1 E^3A.4 C. 
5B.6C,7B).(1 E^.3A.4C,5B.6C,7C).(1 E^,3A.4C,5B,6D.7A).(1 E^,3A.4C,5B.6D,7B), (1 E^.3A.4C.5B.6D.7C), 
(1 E,2A.3A,4D,5A,6A,7A),(1 E.2A.3A.4D,5A.6A.7B),(1 E,2A,3A,4 D.5A.6A,7C).(1 E,2A,3A,4D,5A.6B,7A),(1 E.2A.3A. 

50 4D,5A,6B,7B),(1E.2A.3A,4D.5A.6B.7C). (1E^.3A.4D,5A,6C.7A).(1E^,3A,4D,5A,6C,7B).(1E.2A.3A.4D.5A.6C, 
7C).(1 E.2A.3A.4 D.5A,6D,7A).(1 E.2A.3A,4D,5A.6D,7B).(1 E.2A.3A,4D.5A.6DJC),(1 E,2A,3A,4D.5B,6A JA). (1 E.2A, 
3A,4D,5B,6A,7B),(1 E^.3A,4D.5B.6A.7C),(1E^.3A.4D.5B,6B,7A).(1 E,2A.3A.4 D.5B.6B.7B).(1 E.2A,3A.4D.5B,6B. 
7C).{1 E.2A,3A,4D,5B,6C.7A).(1 E^,3A.4D,5B,6C.7B). (1 E^.3A.4D.5B.6C.7C),(1 E,2A.3A.4D,5B.6D.7A).(1 E^, 
3A,4D.5B,6D.7B),(1 E.2A.3A.4 D.5B.6D.7C).(1 E.2A,3A.4E.5A.6A,7A).(1 E.2A.3A,4E.5A.6A,7B).(1 E.2A.3A.4E.5A.6A, 

55 7C), (1 E.2A,3A.4E,5A,6B.7A),(1 E.2A,3A.4E,5A,6B.7B).{1 E,2A,3A,4E,5A,6B,7C).(1 E.2A,3A.4 E.5A,6C,7A).(1 E,2A, 
3A.4E.5A.6C,7B),(1 E.2A.3A.4E,5A,6C,7C),(1 E.2A.3A.4E.5A,6D.7A). (1 E.2A,3A,4E,5A,6D,7B),(1 E,2A,3A.4E.5A.6D, 
7C).(1 E,2A,3A,4E.5B,6A,7A),(1 E.2A.3A.4 E,5B.6A,7B).(1 E^3A,4E.5B.6A.7C).(1 E.2A,3A.4E.5B,6B,7A).(1 E.2A, 
3A.4E.5B.6B,7B). (1 E^ A,3A.4E,5B,6B.7C).{1 E.2A.3A,4E,5B.6C,7A).(1 E.2A.3A,4E.5B,6C,7B),{1 E,2A,3A.4 E.5B.6C, 
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7C).(1 E.2A.3A.4E.5B,6D,7A),(1 E.2A,3A.4E,5B.6D.7B).(1 E.2A.3A,4E.5B.6D,7C). (1 E^3B.4A.5A,6A,7A).(1 E.2A, 

3B,4A.5A,6A,7B),{1 E,2A.3B.4A.5A.6A7C).(1 E,2A,3B.4 A,5A,6B,7A),(1 E^A.3B,4A,5A.6B.7B).{1 E.2A,3B,4A.5A,6B. 

7C),(1 E,2A.3B,4A.5A.6C.7A). (1 E,2A.3B.4A.5A,6C.7B),(1 E.2A.3B.4A.5A.6C.7C).{1 E.2A,3B,4A.5A,6D,7A).(1 E.2A. 

3B,4 A,5A,6D.7B).(1 E^.3B.4A,5A,6D,7C).(1 E,2A,3B.4A.5B.6A.7A),(1 E,2A.3B.4A,5B.6A.7B), (1 E^.3B.4A.5B.6A. 
5 7C).(1 E,2A.3B,4A.5B,6B,7A),(1 E,2A,3B,4A.5B.6B,7B).(1 E^3B,4 A,5B,6B,7C),(1 E^,3B.4A.5B,6C,7A).{1 E^, 

3B.4A,5B,6C,7B),(1 E^3B,4A,5B,6C,7C), (1 E^,3B.4A,5B.6D.7A),(1E^3B.4A,5B,6D.7B).(1 E^A.3B,4A.5B,6D. 

7C).{1 E,2A,3B.4 B.5A.6A.7A).(1 E^3B,4B.5A.6A,7B).(1 E,2A.3B.4B,5A,6A,7C),(1 E,2A.3B.4B.5A,6B.7A), (1 E.2A. 

3B,4B,5A,6B,7B),{1 E.2A,3B,4B,5A.6B,7C),{1 E.2A,3B.4B.5A.6C.7A).(1 E,2A,3B.4 B.5A,6C.7B),(1 E,2A.3B.4B.5A.6C. 

7C).(1 E.2A.3B.4B.5A.6D.7A).(1 E.2A,3B,4B.5A.6D,7B). {1 E.2A,3B,4B.5A,6D.7C).(1 E^3B.4B.5B.6A.7A),(1 E^, 
10 3B.4B,5B,6A,7B).(1 E.2A.3B.4 B,5B,6A.7C).(1 E^,3B.4B.5B.6B,7A).(1 E,2A,3B.4B,5B,6B,7B).(1 E;2A.3B.4B,5B.6B. 

7C), {1E^.3B.4B.5B.6C.7A),(1E^,3B.4B,5B.6C.7B),(1E,2A,3B.4B,5B,6C.7C).(1E^,3B.4 B.5B.6D.7A).(1E,2A. 

3B,4B,5B.6D,7B).(1 E,2A,3B,4B,5B.6D,7C).(1 E^,3B,4C,5A.6A,7A). (1 E,2A,3B,4C,5A,6A,7B).(1 E,2A.3B.4C,5A,6A. 

7C),(1 E.2A,3B,4C,5A.6B.7A).(1 E,2A.3B,4 C.5A,6B.7B).{1 E.2A.3B,4C.5A,6B.7C),(1 E^3B,4C.5A.6C.7A).(1 E;2A. 

3B,4C,5A,6C.7B), (1 E.2A.3B.4C,5A.6C.7C).(1 E^.3B.4C,5A.6D.7A),(1 E^A,3B.4C.5A,6D.7B).(1 E.2A.3B.4 C,5A, 
15 6D.7C).{1 E,2A.3B.4C.5B.6A.7A).(1 E^.3B.4C.5B.6A.7B).(1 E.2A,3B,4C,5B,6A,7C), (1 E^.3B.4C.5B.6B,7A),(1 E, 

2A.3B.4C.5B.6B,7B),(1 E^,3B.4C.5B.6B.7C).(1 E^,3B.4 C.5B.6C,7A).(1 E^.3B.4C.5B,6C,7B),(1 E^3B,4C. 

5B,6C.7C).{1 E,2A,3B,4C,5B.6D.7A), (1 E^,3B,4C.5B,6D7B),(1 E,2A,3B,4C.5B.6D,7C),(1 E^3B,4D,5A,6A,7A). 

(1 E,2A.3B.4 D.5A,6A.7B),(1 E,2A,3B,4D.5A.6A,7C),(1 E,2A.3B.4D.5A,6B,7A),(1 E,2A,3B,4D,5A.6B,7B). (1 E,2A,3B. 

4D,5A,6B.7C),(1 E.2A.3B.4D,5A,6C,7A).{1 E.2A,3B.4D.5A,6C.7B),(1 E^,3B,4 D,5A.6C.7C),(1 E,2A.3B.4D,5A.6D. 
20 7A),(1 E.2A,3B,4D.5A,6D,7B).(1 E.2A.3B.4D,5A,6D.7C). (1 E.2A,3B.4D,5B.6A,7A).(1 E,2A,3B.4D,5B,6A,7B).(1 E^. 

3B,4D.5B,6A.7C),(1 E^3B,4 D,5B,6B.7A),(1 E.2A.3B,4D.5B,6B.7B).(1 E^,3B,4D.5B,6B,7C),(1 E.2A.3B,4D.5B. 

6C,7A). (1 E.2A.3B.4D.5B,6C.7B).(1 E,2A,3B.4D.5B.6C,7C).(1 E.2A.3B.4D.5B.6D.7A).(1 E^A.3B.4 D.5B.6D,7B).{1 E. 

2A,3B,4D,5B.6D.7C),{1 E,2A,3B.4E.5A.6A.7A),(1 E,2A,3B,4E.5A,6A.7B). (1 E.2A,3B,4E.5A.6A JC).(1 E.2A.3B.4E,5A, 

6B,7A),(1 E.2A.3B.4E,5A,6B.7B). (1 E,2A,3B.4E,5A.6B,7C),(1 E,2A,3B,4E,5A.6C,7A).(1 E,2A.3B.4E,5A,6C,7B).(1 E. 
25 2A.3B.4 E.5A.6C,7C).(1 E,2A.3B.4E.5A,6D.7A),(1 E.2A.3B,4E.5A.6D.7B),(1 E.2A,3B,4E.5A,6D,7C). (1 E^,3B.4E, 

5B,6A,7A),(1 E.2A,3B,4E,5B.6A,7B),(1 E,2A.3B.4E,5B.6A.7C),(1 E,2A,3B,4 E,5B.6B,7A).(1 E^,3B.4E,5B,6B.7B), 

(1 E,2A,3B.4E,5B.6B,7C),(1 E.2A.3B.4E,5B,6C,7A). (1 E,2A,3B.4E,5B.6C,7B).(1 E,2A,3B,4E,5B,6C.7C).(1 E,2A,3B. 

4E.5B.6D.7A).(1 E.2A.3B,4 E.5B.6D.7B).{1 E.2A,3B.4E.5B.6D.7C),(1 E.2A,3C.4A,5A,6A.7A).(1 E.2A.3C.4A.5A.6A. 

7B), (1 E.2A,3C.4A.5A.6AJC).(1 E.2A,3C,4A,5A,6B.7A),(1 E,2A,3C.4A.5A.6B,7B),(1 E.2A,3C.4 A.5A.6B,7C),(1 E.2A. 
30 3C.4A.5A,6C,7A).(1 E,2A,3C,4A,5A,6C,7B).(1 E,2A,3C,4A,5A,6C,7C). (1 E,2A,3C,4A.5A.6D.7A).{1 E,2A,3C,4A.5A. 

6D,7B),(1 E,2A,3C.4A,5A,6D,7C),{1 E.2A.3C.4 A,5B.6A.7A).(1 E.2A,3C,4A.5B,6A,7B),(1 E^.3C.4A.5B.6A,7C).{1 E. 

2A,3C.4A.5B.6B,7A). (1 E.2A.3C.4A.5B,6B.7B).(1 E,2A,3C.4A.5B.6B,7C).(1 E^,3C,4A.5B.6C.7A).(1 E.2A.3C.4 A. 

5B,6C,7B),(1 E.2A,3C.4A,5B,6C,7C),(1 E,2A,3C.4A,5B.6D,7A),(1 E,2A,3C.4A.5B.6D.7B), (1 E.2A,3C,4A.5B.6D,7C). 

(1 E,2A.3C,4B,5A,6A,7A).(1 E.2A,3C,4B,5A,6A,7B).(1 E,2A,3C.4 B.5A,6A,7C),(1 E,2A,3C,4B,5A,6B,7A).(1 E,2A,3C. 
35 4B,5A,6B,7B),(1 E,2A.3C.4B.5A.6B.7C). (1 E^,3C.4B.5A,6C.7A),(1 E,2A.3C.4B,5A,6C.7B).(1 E,2A.3C,4B,5A.6C, 

7C),{1 E.2A.3C.4 B,5A.6D.7A).{1 E,2A,3C.4B,5A.6D,7B).(1 E,2A.3C.4B.5A.6D,7C),(1 E.2A.3C,4B.5B.6A.7A). (1 E.2A, 

3C.4B.5B.6A.7B).(1 E^.3C.4B,5B.6A.7C).(1 E^.3C,4B.5B,6B.7A).(1 E^,3C,4 B.5B.6B.7B),(1 E,2A.3C.4B.5B.6B. 

7C).(1 E,2A,3C,4B.5B.6C,7A).(1 E.2A,3C,4B.5B.6C.7B). (1 E,2A.3C.4B.5B.6C.7C),(1 E,2A,3C.4B,5B.6D.7A).(1 E.2A. 

3C,4B,5B,6D,7B).(1 E,2A,3C,4 B.5B,6D,7C).(1 E.2A,3C,4C,5A,6A,7A),(1 E,2A,3C,4C.5A,6A,7B).(1 E.2A,3C,4C,5A, 
40 6A,7C), (1 E.2A.3C,4C,5A,6B,7A),(1 E,2A,3C,4C.5A,6B,7B),(1 E,2A.3C,4C.5A,6B,7C),(1 B,2A.3C,4 C.5A,6C,7A),(1 E. 

2A,3C.4C.5A.6C.7B).(1 E,2A.3C.4C.5A.6C JC).(1 E,2A,3C,4C.5A.6D.7A), (1 E,2A,3C.4C.5A.6D.7B),{1 E.2A.3C.4C. 

5A.6D,7C),(1 E.2A.3C,4C,5B,6A7A),(1 E^,3C,4 C.5B.6A.7B),(1 E.2A,3C,4C.5B.6A,7C),(1 E^A,3C,4C,5B.6B,7A). 

(1 E.2A,3C,4C.5B,6B.7B), (1 E,2A.3C,4C,5B.6B.7C),(1 E,2A,3C,4C,5B,6C,7A),(1 E,2A.3C.4C,5B.6C.7B).{1 E,2A,3C,4 

C,5B.6C,7C).(1 E,2A.3C,4C,6B,6D.7A).(1 E.2A.3C,4C.5B.6D.7B),(1 E.2A,3C,4C,5B.6D.7C), (1 E.2A.3C,4D.5A,6A, 
45 7A),(1 E,2A,3C.4D.5AM,7B).(1 E.2A,3C.4D.5AM.7C).(1 E,2A.3C.4 D,5^6B.7A).(1 E^A,3C,4D,5A.6B.7B),(1 E,2A. 

3C,4D,5A,6B7C),(1 E,2A.3C.4D,5A,6C,7A). (1 E.2A,3C.4D,5A.6C.7B).(1 E.2A,3C,4D,5A,6C.7C),{1 E,2A,3C.4D.5A, 

6D.7A).(1 E.2A.3C.4 D.5A.6D,7B).(1 E.2A.3C,4D.5A.6D.7C),(1 E^.3C.4D,5B.6A.7A).(1 E.2A,3C.4D.5B.6A.7B), {1 E. 

2A,3C.4D.5B,6A,7C),(1 E.2A,3C,4D.5B,6B,7A),(1 E,2A.3C.4D,5B,6B,7B).(1 E.2A.3C,4 D,5B,6B.7C).(1 E^A,3C,4D, 

5B.6C7A),{1 E,2A,3C,4D,5B.6C.7B),(1 E,2A,3C.4D,5B,6C,7C), (1 E.2A,3C.4D,5B.6D,7A),(1 E,2A.3C.4D,5B,6D,7B). 
50 (1 E,2A,3C,4D,5B,6D.7C),(1 E.2A.3C.4 E.5A,6A,7A),(1 E,2A,3C.4E.5A.6A,7B),{1 E,2A.3C.4E,5A,6A JC).(1 E^A,3C. 

4E.5A,6B.7A). (1 E,2A,3C,4E,5A.6B,7B).(1 E,2A.3C,4E.5A.6B,7C).(1 E,2A.3C,4E.5A.6C.7A),(1 E,2A,3C,4 E,5A.6C. 

7B).(1 E,2A.3C,4E.5A.6C.7C),(1 E^,3C.4E,5A,6D,7A),(1 E^,3C,4E.5A,6D,7B), (1 E.2A,3C.4E.5A.6D.7C),(1 E,2A, 

3C,4E,5B,6A.7A),(1 E,2A,3C.4E,5B.6A,7B),(1 E^,3C.4 E.5B,6A,7C).(1 E^.3C,4E.5B.6B.7A).{1 E.2A.3C.4E.5B,6B, 

7B).(1 E.2A.3C.4E.5B.6B.7C). (1 E.2A.3C.4E,5B.6C.7A).(1 E^.3C.4E,5B.6C.7B),(1 E,2A.3C.4E.5B.6C.7C).(1 E^. 
55 3C.4 E,5B,6D,7A).(1 E,2A,3C.4E,5B.6D,7B).{1 E,2A,3C,4E,5B,6D.7C).{1 E.2A,3D,4A.5A.6A,7A), (1 E,2A,3D.4A.5A, 

6A,7B),(1E,2A,3D.4A,5A,6A.7C).(1E.2A,3D.4A.5A,6B7A).(1E,2A,3D,4 A.5A.6B.7B).(1E,2A.3D,4A,5A.6B,7C).(1E. 

2A,3D,4A,5A.6C,7A).(1 E.2A.3D,4A.5A,6C,7B), (1 E^,3D.4A,5A,6C.7C).(1 E.2A.3D,4A,5A,6D,7A).(1 E^.3D,4A, 

5A.6D.7B).(1 E,2A.3D,4 A,5A,6D,7C).(1E^.3D.4A.5B.6A.7A).(1 E,2A.3D,4A,5B,6A.7B).(1 E.2A.3D,4A,5B,6A.7C), 



290 



EP1 422 218 A1 



(1 E.2A,3D,4A,5B,6B,7A),(1 E^,3D,4A,5B.6B.7B),(1 E^.3D.4A,5B,6B,7C),(1 E,2A,3D,4 A,5B,6C,7A).(1 E,2A,3D, 
4A.5B.6C7B).(1 E^.3D.4A.5B.6C.7C),(1 E,2A,3D.4A.5B,6D.7A), (1 E^A.3D,4A.5B,6D,7B).(1 E^3D,4A.5B.6D, 

7C).{1E,2A.3D.4B.5A.6A,7A),(1E,2A,3D.4 B.5A,6A.7B).(1E,2A.3D.4B,5A.6A.7C),(1E.2A,3D,4B,5A.6B.7A),(1E;2A, 
3D.4B.5A,6B.7B). (1E,2A.3D.4B.5A.6B.7C).(1 E,2A,3D.4B,5A.6C.7A).(1 E,2A.3D.4B,5A,6C.7B).{1 E.2A,3D,4 B.5A. 

5 6C,7C).(1 E,2A.3D.4B,5A,6D,7A).(1 E^,3D.4B,5A,6D.7B).(1 E^,3D.4B.5A,6D,7C). (1 E^.3D,4B.5B,6A.7A),(1 E. 
2A,3D,4B,5B.6A.7B).(1 E^,3D,4B.5B.6A,7C),(1 E^.3D,4 B,5B,6B.7A).(1 E^,3D.4B.5B.6B.7B),{1 E^^D,4B.5B, 
6B.7C).(1 E.2A,3D.4B,5B,6C.7A). (1 E,2A.3D.4B.5B.6C,7B),{1 E^.3D.4B,5B.6C,7C),(1 E^3D,4B,5B,6D,7A),(1 E, 
2A,3D.4 B.5B,6D,7B),{1 E,2A,3D,4B.5B,6D.7C).(1 E,2A,3D,4C,5A,6A.7A).(1 E.2A.3D,4C,5A,6A.7B). (1 E.2A,3D,4C, 
5A.6A.7C).(1 E^.3D,4C,5A,6B,7A).(1 E;2A.3D,4C.5A,6B.7B).(1 E^.3D.4 C,5A,6B,7C).(1 E^,3D.4C,5A.6C.7A). 

10 (1 E.2A.3D.4C.5A.6C.7B),(1 E.2A,3D.4C.5A,6C,7C), (1 E.2A.3D,4C.5A.6D.7A).(1 E^.3D.4C,5A.6D.7B).(1 E^.3D. 
4C.5A,6D,7C).{1 E^.3D,4 . C,5B.6A,7A).(1 E^3D,4C,5B.6A.7B),(1 E^3D.4C,5B,6A,7C),(1 E^3D,4C.5B.6B, 
7A), (1 E,2A,3D.4C.5B,6B.7B),(1 E^JA,3D.4C.5B,6B,7C).{1 E^,3D,4C,5B.6C7A).(1 E.2A3D.4 C.5B,6C,7B).(1 E,2A. 
3D.4C.5B.6C.7C).(1 E^.3D,4C.5B.6D,7A).(1 E^.3D,4C,5B,6D.7B), (1 E,2A,3D.4C.5B.6D,7C),{1 E;2A,3D.4D.5A, 
6A.7A),(1 E.2A.3D.4D.5A.6A,7B).(1 E.2A.3D.4 D,5A,6A7C).(1 E,2A.3D.4D.5A,6B.7A).(1 E.2A.3D,4D,5A,6B,7B).(1 E. 

IS 2A,3D.4D,5A,6B.7C). (1 E.2A.3D.4D.5A.6C.7A).(1 E.2A.3D.4D.5A,6C.7B).(1 E.2A.3D.4D.5A,6C,7C).(1 E^3D.4 D. 
5A,6D.7A),(1 E,2A,3D.4D,5A,6D,7B),(1 E^.3D,4D.5A.6D,7C).{1 E.2A,3D.4D.5B.6A,7A), (1 E^3D.4D,5B,6A,7B). 
(1 E.2A.3D.4D.5B,6A7C).(1 E^A,3D,4D.5B.6B,7A).(1 E,2A,3D,4 D.5B,6B,7B).(1 E.2A.3D.4D.5B,6B.7C).(1 E^.3D. 
4D.5B.6C.7A),(1 E.2A,3D,4D,5B.6C,7B). (1 E,2A,3D.4D,5B,6C,7C),{1 E.2A.3D.4D.5B,6D.7A),(1 E,2A.3D,4D,5B,6D. 
7B).(1 E.2A.3D.4 D.5B.6D.7C).(1 E,2A,3D.4E,5A,6AJA).(1 E,2A,3D.4E.5A,6A.7B),(1 E.2A,3D.4E,5A,6A.7C), (1 E.2A, 

20 3D.4E,5A,6B,7A).(1 E.2A.3D,4E,5A.6B.7B).(1 E.2A.3D,4E.5A.6B.7C),(1 E^A.3D.4 E.5A,6C.7A),(1 E.2A,3D.4E.5A. 
6C,7B).(1 E,2A.3D.4E.5A.6C,7C).(1 E,2A,3D.4E,5A.6D.7A), (1 E^A.3D.4E,5A.6D.7B).(1 E^.3D.4E.5A,6D.7C).(1 E. 
2A.3D.4E.5B.6A,7A).{1 E.2A,3D.4 E.5B.6A.7B).{1 E,2A,3D.4E.5B,6A,7C).(1 E.2A.3D.4E.5B.6B.7A).(1 E^,3D,4E.5B, 
6B.7B), (1 E.2A,3D,4E,5B.6B,7C),{1 E,2A,3D,4E.5B,6C,7A),{1 E,2A,3D.4B.5B.6C,7B).(1 E.2A.3D.4 E.5B,6C.7C),{1 E, 
2A,3D,4E.5B,6D,7A),(1 E.2A,3D,4E.5B.6D,7B),(1 E,2A,3D,4E,5B,6D,7C), (1 E.2A,3E,4A,5A.6A.7A).{1 E,2A.3E.4A,5A, 

25 6A.7B).(1 E,2A,3E.4A,5A.6A.7C),(1 E,2A,3E,4 A.5A.6B.7A),(1 E,2A.3E.4A.5A.6B.7B).(1 E.2A,3E,4A.5A.6B.7C),(1 E. 
2A,3E.4A.5A,6C,7A), (1 E.2A.3E.4A.5A,6C7B),{1 E.2A,3E,4A,5A,6C,7C),{1 E^A.3E.4A,5A,6D,7A).(1 E^A,3E,4 A, 
5A,6D,7B),{1 E^,3E.4A,5A,6D.7C).{1 E,2A,3E.4A.5B,6A.7A),(1 E,2A,3E,4A.5B,6A,7B), {1 E^,3E,4A.5B,6A.7C), 
(1 E,2A.3E.4A,5B.6B.7A).(1 E.2A,3E.4A,5B.6B,7B).(1 E,2A,3E.4 A,5B,6B.7C),(1 E^.3E,4A.5B.6C,7A).(1 E.2A.3E. 
4A,5B,6C7B),(1 E.2A,3E.4A.5B.6C,7C). (1 E.2A,3E.4A.5B.6D,7A).(1 E.2A.3E.4A.5B,6D.7B).{1 E,2A.3E,4A,5B.6D. 

30 7C),{1E,2A,3E.4 B,5A.6A,7A),(1E.2A,3E,4B,5A,6A,7B).(1E,2A.3E,4B,5A.6A.7C).(1 E,2A,3E,4B,5A.6B,7A). (1E.2A. 
3E.4B,5A,6B,7B),(1 E.2A.3E,4B.5A,6B.7C),(1 E,2A.3E.4B.5A,6C.7A).(1 E.2A,3E.4 B,5A.6C.7B).(1 E.2A.3E.4B.5A.6C. 
7C).(1 E^.3E.4B.5A.6D,7A).(1 E,2A.3E.4B,5A,6D,7B), (1 E.2A,3E,4B.5A.6D,7C).(1 E^3E,4B,5B.6A,7A).(1 E^. 
3E.4B,5B,6A,7B),(1 E.2A,3E,4 B.5B,6A.7C),(1 E.2A.3E,4B,5B,6B.7A),(1 E.2A,3E,4B.5B,6B.7B).(1 E,2A,3E.4B.5B,6B. 
7C), (1 E.2A,3E,4B.5B,6C,7A),(1 E.2A.3E,4B.5B,6C,7B),(1 E,2A.3E.4B.5B,6C.7C).{1 E.2A,3E,4 B.5B.6D,7A),{1 E.2A. 

35 3E,4B,5B.6D.7B).(1 E.2A,3E.4B.5B.6D,7C).(1 E^.3E.4C.5A,6A.7A). (1 E,2A,3E,4C.5A.6A.7B).(1 E,2A,3E.4C,5A.6A. 
7C).(1 E.2A,3E.4C.5A.6B.7A),(1 E,2A.3E.4 C.5A.6B,7B),(1 E,2A,3E.4C.5A.6B.7C),(1 E.2A.3E.4C.5A,6C,7A).(1 E.2A. 
3E,4C,5A.6C.7B). (1 E.2A.3E,4C,5A.6C.7C).(1 E^.3E.4C,5A,6D.7A),(1 E^,3E,4C,5A.6D.7B),(1 E,2A.3E.4 C.5A. 
6D,7C),(1 E,2A,3E,4C,5B,6A.7A).(1 E^,3E.4C.5B.6A.7B),(1 E.2A,3E.4C.5B.6A.7C), (1 E^^E,4C.5B.6B,7A).(1 E, 
2A.3E.4C,5B,6B,7B).{1 E,2A,3E.4C.5B,6B.7C).(1 E,2A.3E,4 C.5B.6C.7A),(1 E,2A.3E,4C.5B.6C.7B).(1 E.2A.3E.4C. 

40 5B,6C.7C).(1 E,2A.3E,4C,5B,6D,7A), (1 E.2A,3E.4C,5B,6D.7B),(1 E.2A,3E,4C,5B,6D,7C),(1 E,2A,3E,4D,5A,6A,7A), 
(1 E,2A.3E,4 D.5A,6A.7B).(1 E,2A.3E.4D,5A.6A,7C),(1 E^,3E»4D.5A,6B.7A).(1 E.2A.3E.4D,5A.6B.7B). (1 E.2A.3E. 
4D,5A,6B.7C).(1 E.2A,3E,4D,5A,6C.7A).(1 E,2A,3E,4D,5A,6C,7B),(1 E^.3E.4 D,5A,6C,7C),(1 E.2A.3E,4D,5A,6D. 
7A).(1 E,2A,3E,4D.5A,6D,7B),{1 E.2A,3E.4D.5A,6D.7C), (1 E,2A.3E.4D,5B,6A.7A).(1 E,2A.3E.4D,5B,6A.7B),(1 E.2A, 
3E.4D,5B,6A,7C),(1 E.2A.3E.4 D.5B.6B,7A),(1 E,2A.3E,4D.5B,6B.7B),(1 E.2A.3E,4D.5B.6B.7C).(1 E^,3E.4D.5B. 

-^5 6C,7A), (1 E,2A,3E,4D.5B,6C,7B).(1 E.2A,3E,4D.5B.6C.7C),(1 E^A,3E.4D.5B,6D.7A),(1 E^A,3E,4 D,5B,6D,7B),{1 E. 
2A.3E.4D.5B.6D,7C).(1 E,2A,3E.4E,5A,6A.7A),{1 E,2A,3E.4E.5A.6A.7B), (1 E,2A.3E.4E.5A.6A.7C).(1 E,2A.3E.4E.5A, 
6B,7A),(1 E,2A.3E,4E,5A,6B,7B),(1 E,2A,3E.4 E.5A.6B.7C),(1 E,2A.3E.4E.5A.6C.7A).(1 E.2A.3E.4E.5A.6C.7B).(1 E. 
2A.3E,4E,5A.6C.7C). (1 E^.3E.4E,5A.6D,7A).(1 E,2A,3E.4E,5A,6D,7B).(1 E^.3E,4E,5A.6D.7C).(1 E^3E.4 E, 
5B,6A,7A),(1E,2A,3E,4E,5B.6A7B).(1E,2A,3E,4E.5B.6A,7C),(1E^A.3E,4E,5B,6B.7A). (1E,2A,3E.4E.5B,6B7B). 

50 (1 E,2A,3E.4E,5B,6B.7C).(1 E^.3E.4E,5B.6C,7A),(1 E^.3E,4 E.5B.6C.7B).{1 E^.3E.4E.5B.6C.7C),(1 E;2A,3E, 
4E.5B,6D.7A).(1 E.2A.3E.4E,5B.6D.7B). (1 E.2A.3E.4E.5B.6D,7C),{1 E,2B,3A.4A.5A,6A,7A),(1 E^B.3A.4A.5A.6A. 
7B),(1 E.2B.3A.4 A.5A,6A.7C),(1 E^B,3A,4A.5A,6B,7 A).(1 E,2B.3A.4A,5A,6B,7B),(1 E^B.3A,4A,5A,6B.7C), (1 E,2B, 
3A,4A.5A,6C.7A),(1 E^B,3A.4A,5A,6C,7B).(1 E^B,3A.4A.5A.eC,7C).(1 E^B.3A.4 A,5A,6D,7A).(1 E.2B.3A,4A,5A,6D, 
7B),(1 E.2B.3A.4A,5A.6D.7C),(1 E,2B.3A.4A.5B.6A,7A). (1 E,2B,3A,4A.5B.6A.7B).(1 E.2B,3A.4A.5B,6A,7C),(1 E,2B, 

55 3A,4A,5B.6B,7A),(1 E.2B,3A,4 A,5B,6B.7B),(1 E.2B.3A.4A,5B,6B,7C),{1 E,2B,3A,4A,5B,6CJA),(1 E,2B,3A.4A,5B,6C, 
7B). (1 E.2B.3A.4A.5B,6C.7C).(1 E.2B.3A,4A.5B.6D.7A).(1 E,2B.3A.4A,5B.6D,7B),(1 E.2B.3A,4 A,5B,6D.7C),(1 E.2B. 
3A,4B.5A,6A.7A).(1 E,2B,3A.4B.5A,6A.7B).(1 E,2B^A.4B.5A.6A.7C). (1 E^B,3A.4B.5A.6B.7A).(1 E^B.3A,4B,5A.6B, 
7B).(1 E,2B,3A.4B,5A.6B,7C).(1 E,2B,3A.4 B.5A.6C.7A),(1 E.2B.3A.4B.5A,6C,7B),(1 E,2B,3A,4B.5A.6C,7C).(1 E^B. 
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3A.4B.5A.6D,7A). (1 E^B.3A,4B,5A.6D.7B),(1 E^B,3A,4B,5A.6D.7C).(1 E^B.3A.4B,5B.6A,7A),(1 E.2B.3A,4 B,5B.6A. 

7B),(1 E,2B.3A.4B.5B.6A.7C),(1 E,2B.3A,48.5B.6B,7A).{1 E^B.3A.4B,5B.6B,7B), (1 E,2B,3A,4B,5B,6B.7C).(1 E.2B. 

3A.4B.5B.6C7A),(1 E^B,3A,4B.5B.6C JB),(1 E,2B.3A.4 B.5B.6C7C).(1E^B.3A,4B,5B.6DJA).(1E,2B,^^ 

7B).(1 E.2B.3A,4B.5B.6D7C). (1 E^B.3A.4C.5A.6A.7A).(1 E,2B.3A.4C.5A,6A.7B).{1 E.2B.3A.4C.5A,6A.7C),(1 E^B. 
5 3A,4 C.5A.6B,7A),(1 E,2B,3A.4C.5A.6B,7B),{1 E,2B,3A,4C.5A,6B.7C).(1 E^ B.3A.4C.5A,6C,7A). (1 E^B^A,4C,5A, 

6C.7B),(1 E.2B,3A,4C.5A.6C,7C).(1 E^B.3A.4C.5A,6D.7A),(1 E^B.3A.4 C.5A,6D.7B).(1 E.2B.3A,4C.5A.6D,7C).(1 E. 

2B,3A.4C.5B,6A.7A).(1 E,2B.3A,4C,5B,6A,7B), (1 E.2B.3A,4C.5B,6A,7C).(1 E.2B.3A.4C.5B.6B.7A).(1 E.2B.3A,4C.5B. 

6B.7B),(1E^B,3A,4 C,5B.6B7C),(1 E,2B,3A.4C.5B,6C,7A),(1 E.2B,3A.4C,5B,6C,7B).(1 E,2B,3A,4C,5B.6C,7C). (1 E, 

2B.3A.4C.5B.6D,7A).{1 E;2B.3A,4C,5B.6D.7B).(1 E.2B,3A,4C.5B,6D.7C).(1 E.2B.3A,4 D.5A.6A.7A).{1 E.2B,3A.4D, 
10 5A.6A,7B).(1 E,2B,3A,4D.5A.6A,7C),(1 E^B.3A.4D,5A.6B,7A), (1 E;2B.3A.4D.5A.6B.7B),(1 E^B.3A,4D.5A.6B,7C). 

(1 E,2B,3A.4D.5A,6C,7A).(1 E,2B.3A.4 D,5A,6C.7B).(1 E.2B,3A.4D,5A,6C.7C),(1 E^B,3A.4D.5A.6D.7A).(1 E^B^, 

4D.5A.6D.7B), (1E^B.3A,4D,5A.6D,7C).(1E^B.3A.4D.5B,6A,7A).(1E^B.3A.4D,5B,6A,7B).(1 E.2B,3A,4 D,5B.6A. 

7C),(1 E.2B,3A.4D,5B,6B.7A).(1 E.2B,3A.4D.5B,6B,7B).(1 E.2B,3A,4D.5B,6B.7C), (1 E.2B.3A.4D.5B.6C.7A).(1 E.2B. 

3A,4D,5B.6C.7B),(1 E,2B.3A.4D,5B.6C.7C),(1 E,2B.3A,4 D.5B,6D.7A).(1 E;2B,3A.4D,5B.6D.7B).(1 E^B,3A,4D.5B, 
15 6D.7C).{1 E^B.3A.4E.5A,6A.7A), (1 E,2B.3A4E.5A,6A,7B),(1 E^B.3A.4E.5A.6A.7C).(1 E.2B.3A.4E,5A.6B,7A).(1 E. 

2B,3A,4 E.5A.6B.7B).(1 E^B.3A,4E.5A,6B.7C).(1 E.2B.3A,4E,5A.6C,7A).(1 E^B,3A.4E,5A.6C,7B), (1 E^B.3A,4E.5A, 

6C.7C).{1 E^B.3A.4E.5A,6D,7A).(1 E^B.3A.4E,5A.6D.7B).(1 E,2B.3A,4 E,5A,6D.7C),(1 E^B.3A,4E,5B.6A,7A),(1 E, 

2B,3A.4E,5B,6A,7B).(1 E,2B.3A,4E.5B.6A,7C), (1 E,2B.3A.4E,5B,6B.7A),(1 E,2B,3A,4E,5B,6B,7B),(1 E,2B,3A.4E,5B. 

6B,7C).(1 E.2B.3A.4 E,5B,6C,7A),(1 E,2B,3A,4E,5B.6C.7B).(1 E,2B,3A,4E.5B.6C,7C),(1 E,2B.3A.4E.5B,6D,7A). (1 E. 
20 2B.3A,4E.5B.6D7B).(1 E.2B.3A,4E,5B.6D,7C).(1 E,2B,3B,4A.5A.6A.7A),(1 E.2B.3B.4 A,5A,6A.7B),(1 E,2B,3B.4A.5A. 

6A,7C).{1 E.2B,3B.4A.5A.6B.7A).(1 E,2B,3B.4A.5A.6B.7B), (1 E.2B,3B.4A.5A.6B.7C).(1 E^B,3B,4A.5A,6C.7A).(1 E, 

2B.3B.4A,5A,6C.7B).(1 E.2B.3B.4 A.5A,6C.7C),(1 E^B.3B.4A,5A.6D.7A),(1 E,2B.3B.4A,5A6D.7B).(1 E.2B,3B,4A.5A. 

6D.7C). (1 E.2B.3B.4A,5B.6A,7A).(1 E,2B.3B.4A.5B,6A.7B),(1 E.2B,3B.4A,5B.6A.7C),(1 E,2B.3B.4 A.5B,6B.7A).(1 E. 

2B,3B.4A,5B,6B,7B),(1E,2B,3B,4A.5B.6B,7C).(1E,2B.3B,4A,5B,6C,7A). (1E,2B,3B.4A.5B,6C.7B).(1E,2B,3B.4A,5B. 
25 6C.7C),{1 E.2B,3B.4A,5B,6D.7A).(1 E.2B.3B.4 A,5B.6D.7B).{1 E,2B,3B.4A,5B.6D.7C),(1 E.2B.3B.4B,5A.6A.7A),(1 E, 

2B,3B.4B,5A.6A.7B). (1 E,2B,3B,4B,5A,6A.7C),(1 E,2B,3B,4B,5A,6B.7A).(1 E^B.3B,4B.5A.6B,7B),(1 E,2B.3B,4 B,5A, 

6B,7C),(1 E;2B,3B,4B,5A,6C.7A).{1 E.2B.3B.4B,5A.6C.7B),(1 E.2B,3B,4B,5A.6C.7C). (1 E;2B,3B,4B,5A,6D,7A).(1 E. 

2B,3B,4B,5A,6D.7B).{1 E.2B,3B,4B,5A,6D,7C).(1 E,2B,3B,4 B.5B.6A.7A),(1 E.2B.3B.4B.5B,6A,7B).(1 E,2B.3B.4B.5B. 

6A,7C).{1 E.2B,3B.4B,5B.6B.7A). (1 E,2B,3B,4B,5B.6B.7B).(1 E,2B.3B.4B,5B,6B.7C).(1 E.2B.3B.4B,5B,6C.7A),(1 E. 
30 2B,3B,4 B,5B,6C.7B),(1 E,2B,3B.4B,5B,6C.7C).(1 E.2B,3B,4B,5B,6D,7A).(1 E,2B.3B.4B,5B.6D.7B). (1 E.2B,3B,4B, 

5B.6D.7C),(1 E,2B.3B.4C,5A.6A.7A).(1 E.2B.3B.4C.5A,6A.7B).{1 E,2B.3B,4 C.5A.6A,7C).(1 E^B,3B.4C,5A.6B,7A), 

(1 E,2B.3B,4C,5A,6B,7B),(1 E^B.3B,4C.5A,6B.7C), (1 E,2B,3B.4C.5A.6C,7A).(1 E.2B.3B.4C.5A.6C.7B),(1 E^B.3B. 

4C.5A,6C,7C),(1 E^B.3B.4 C,5A.6D,7A),(1 E,2B.3B,4C,5A,6D.7B).{1 E.2B.3B,4C,5A,6D,7C).(1 E,2B.3B,4C,5B,6A. 

7A), (1E.2B,3B,4C,5B.6A.7B).{1E,2B,3B,4C,5B,6A.7C),(1E.2B,3B,4C.5B,6B,7A).{1E,2B,3B,4 C,5B,6B.7B).(1E.2B. 
35 3B.4C,5B,6B.7C).(1 E.2B.3B.4C.5B.6C,7A).(1 E,2B,3B.4C,5B,6C,7B). (1 E,2B.3B,4C.5B,6C.7C).(1 E.2B,3B.4C.5B. 

6D.7A),{1 E,2B,3B,4C.5B,6D,7B).(1 E,2B.3B,4 C,5B,6D.7C).(1 E,2B,3B.4D,5A,6A,7A).(1 E,2B.3B.4D.5A,6A.7B),(1 E. 

2B.3B.4D,5A.6A.7C). (1 E,2B,3B,4D,5A.6B,7A),{1 E^B,3B.4D,5A.6B.7B),(1 E^B.3B,4D.5A.6B.7C),(1 E^B.3B.4 D, 

5A.6C.7A).(1 E.2B,3B,4D.5A.6C.7B),(1 E^B,3B,4D,5A.6C.7C),(1 E,2B.3B,4D,5A6D,7A), (1 E,2B.3B.4D,5A.6D,7B), 

{1E,2B,3B,4D.5A,6D,7C).(1E.2B,3B.4D,5B,6A,7A),(1E,2B,3B,4 D,5B,6A.7B),(1E,2B.3B,4D,5B.6A,7C),(1E,2B,3B. 
40 4D,5B,6B,7A),{1E,2B,3B,4D,5B,6B.7B). (1E,2B,3B.4D,5B.6B,7C).(1E.2B,3B.4D.5B,6C.7A),(1 E,2B,3B,4D,5B,6C. 

7B).(1 E.2B,3B,4 D.5B.6C.7C).(1 E.2B.3B,4D.5B,6D.7A),{1 E.2B.3B,4D,5B,6D,7B),(1 E,2B.3B.4D.5B,6D,7C). (1 E.2B. 

3B,4E.5A,6A,7A),{1 E,2B,3B.4E,5A,6A,7B).(1 E,2B.3B.4E,5A,6A,7C),(1 E,2B.3B.4 E,5A.6B,7A),(1 E^B.3B,4E.5A.6B. 

7B).(1 E,2B,3B,4E,5A,6B,7C),(1 E,2B.3B.4E,5A.6C.7A). (1 E.2B,3B,4E.5A,6C,7B),(1 E.2B,3B.4E.5A,6C,7C),(1 E,2B, 

3B,4E,5A.6D,7A),(1 E^B,3B.4 E.5A,6D.7B).(1 E.2B,3B,4E.5A.6D.7C).(1 E.2B,3B.4E,5B,6A,7A).(1 E,2B.3B,4E.5B,6A. 
45 7B). (1 E.2B,3B.4E,5BM.7C).{1 E.2B.3B.4E,5B.6B.7A).(1 E,2B.3B.4E,5B,6B.7B).{1 E,2B.3B.4 E,5B.6B.7C),(1 E,2B. 

3B,4E,5B.6C.7A),{1 E,2B.3B,4E,5B.6C,7B),(1 E,2B.3B,4E,5B.6C,7C), (1 E,2B.3B,4E,5B.6D,7A),(1 E,2B.3B,4E,5B,6D. 

7B).(1 E,2B.3B,4E.5B,6D,7C).(1 E,2B.3C.4 A.5A.6A JA).(1 E.2B,3C.4A.5A.6A.7B).(1 E,2B.3C.4A.5A.6A,7C),(1 E;2B, 

3C,4A.5A,6B,7A). (1 E^B.3C,4A,5A.6B.7B).(1 E.2B,3C,4A,5A,6B.7C).(1 E^B,3C,4AM.6C.7A).(1 E^B,3C,4 A.5A, 

6C,7B).(1 E^B.3C.4A,5A,6C.7C),(1 E^ B,3C,4A,5A,6D,7A),(1 E.2B,3C.4A,5A,6D7B), (1 E,2B,3C,4A.5A,6D,7C),(1 E, 
SO 2B,3C,4A.5B,6A.7A),(1 E.2B,3C,4A,5B,6A,7B),{1 E.2B,3C.4 A,5B,6A.7C).(1 E,2B,3C.4A,5B,6B,7A),(1 E,2B,3C.4A,5B, 

6B,7B).(1 E,2B,3C.4A.5B,6B.7C). (1 E,2B,3C.4A,5B.6C,7A),(1 E.2B,3C,4A.5B,6C.7B),(1 E.2B,3C,4A,5B,6C,7C).(1 E. 

2B,3C.4 A,5B,6D,7A),{1 E,2B,3C.4A,5B.6D.7B).(1 E,2B.3C,4A,5B,6D,7C),{1 E.2B.3C,4B,5A,6A.7A). (1 E^B,3C,4B, 

5A,6A.7B).(1 E,2B.3C.4B.5A.6A.7C),(1 E^B.3C.4B.5A.6B.7A),{1 E.2B,3C,4 B.5A.6B,7B).(1 E,2B,3C,4B,5A,6B.7C). 

(1 E.2B.3C.4B.5A.6C.7A).(1 E,2B.3C,4B.5A.6C.7B). (1 E.2B,3C.4B,5A,6C.7C).(1 E^B,3C,4B,5A,6D JA).(1 E;2B,3C. 
55 4B,5A,6D.7B),(1 E,2B,3C.4 B,5A,6D,7C),(1 E,2B,3C,4B.5B.6A,7A).(1 E,2B,3C,4B,5B,6A,7B).(1 E,2B.3C,4B.5B,6A, 

7Cl (1 E,2B.3C,4B.5B.6B,7A),(1 E,2B.3C,4B,5B,6B.7B).(1 E,2B.3C,4B,5B.6B.7C).(1 E.2B,3C.4 B.5B,6C.7A).(1 E,2B, 

3C,4B,5B.6C,7B).(1 E.2B.3C.4B.5B.6C,7C).{1 E,2B,3C.4B.5B.6D,7A). (1 E.2B.3C,4B.5B,6D,7B),{1 E,2B.3C,4B,5B. 

6D,7C),(1 E,2B,3C,4C,5A.6A.7A).(1 E.2B.3C,4 C,5A.6A.7B),(1 E.2B.3C,4C,5A,6A7C),(1 E,2B,3C,4C,5A,6B,7A).(1 E, 
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2B.3C.4C,5A,6B.7B), (1 E,2B,3C,4C,5A.6B.7C).{1 E.2B,3C,4C,5A.6C.7A),(1 E^B,3C.4C,5A,6C,7B).(1 E^B.3C,4 C, 
5A.6C,7C),(1 E^B,3C,4C.5A,6D,7A).(1 E^B.3C.4C.5A,6D,7B),(1 E,2B,3C,4C.5A.6D.7C), (1 E,2B.3C,4C.5B.6A.7A). 
(1 E.2B.3C.4C.5B.6A,7B).(1 E,2B.3C.4C.5B,6A.7C).(1 E^B,3C.4 C.5B.6B.7A).{1 E.2B,3C,4C.5B.6B.7B).(1 E,2B,3C, 
4C.5B.6B,7C).(1 E,2B.3C,4C.5B,6C.7A), (1 E^B.3C.4C.5B.6C7B).(1 E.2B.3C.4C.5B.6C.7C).(1 E.2B.3C.4C.5B.6D. 

5 7A).(1 E.2B.3C,4 C,5B,6D7B).(1 E^B.3C,4C,5B,6D.7C).(1 E,2B,3C,4D.5A,6A.7A).{1 E,2B,3C,4D,5A.6A,7B), (1 E.2B, 
3C,4D,5A,6A.7C).(1 E.2B.3C.4D,5A.6B,7A).(1 E.2B.3C.4D.5A,6B.7B).{1 E,2B.3C,4 D.5A.6B.7C).{1 E,2B.3C.4D,5A, 
6C,7A).(1 E^ B.3C.4D,5A.6C.7B).(1 E^B,3C.4D,5A.6C,7C). (1 E^ B,3C,4D.5A,6D,7A),(1 E^ B,3C,4D.5A,6D.7B).(1 E, 
2B.3C,4D.5A.6D.7C).(1E^B.3C.4 D,5B.6A.7A),(1E,2B,3C.4D,5B.6A.7B),(1E,2B.3C,4D,5B.6A.7C),(1E,2B,3C.4D, 
5B.6B.7A). (1E^B.3C.4D.5B.6B.7B).(1E,2B,3C.4D.5B.6B,7C).(1E.2B.3C,4D,5B.6C.7A).(1E^B.3C.4 D.5B.6C.7B), 

10 (1 E,2B.3C.4D.5B.6C,7C).(1 E.2B.3C.4D.5B,6D.7A),(1 E^B.3C.4D,5B.6D,7B), (1 E.2B.3C.4D.5B.6D,7C).(1 E.2B.3C. 
4E,5A,6A.7A),{1 E,2B.3C,4E,5A,6A,7B),(1 E.2B,3C.4 E.5A,6A.7C).(1 E^B,3C.4E,5A,6B,7A).(1 E^B,3C,4E^A,6B, 
7B).(1 E.2B,3C.4E.5A.6B.7C), (1 E.2B.3C.4E,5A,6C,7A),(1 E,2B.3C.4E,5A.6C,7B),(1 E^ B.3C.4E,5A,6C7C),(1 E^B, 
3C.4 E.5A.6D.7A).{1 E,2B3C.4E.5A,6D.7B),{1 E,2B.3C,4E.5A.6D,7C),(1 E.2B.3C.4E.5B.6A,7A). (1 E^B.3C.4E.5B, 
6A.7B).(1 E.2B.3C.4E,5B.6A.7C).{1 E,2B.3C.4E.5B.6B.7A).(1 E.2B.3C.4 E.5B.6B.7B).(1 E,2B.3C.4E.5B.6B.7C).(1 E. 

15 2B.3C,4E.5B.6C.7A),(1 E,2B.3C,4E.5B,6C.7B). (1 E;2B,3C.4E,5B.6C.7C).{1 E^B,3C.4E.5B.6D,7A).(1 E.2B.3C.4E, 
5B.6D,7B).(1 E.2B.3C.4 E,5B.6D.7C).(1 E^B.3D.4A,5A,6A,7A).{1 E.2B.3D,4A.5A,6A.7B).(1 E.2B.3D.4A.5A.6A,7C). 
(1 E,2B,3D.4A.5A,6B,7A).(1 E;2B,3D,4A,5A.6B.7B).(1 E;?B,3D.4A.5A.6B.7C),(1 E.2B.3D.4 A.5A,6C.7A),(1 E,2B,3D, 
4A,5A,6C7B),(1 E,2B.3D.4A.5A.6C,7C),{1 E^B,3D,4A,5A.6D,7A). (1 E,2B,3D,4A.5A,6D.7B),(1 E,2B,3D,4A.5A.6D. 
7C),{1 E.2B.3D,4A,5B,6A.7A).(1 E.2B.3D,4 A.5B.6A.7B),{1 E.2B,3D.4A,5B,6A.7C),(1 E.2B.3D.4A.5B,6B,7A).(1 E^B, 

20 3D,4A.5B.6B,7B). (1 E^B,3D.4A.5B.6B.7C).(1 E.2B.3D,4A.5B.6C.7A).(1 E.2B.3D,4A.5B.6C.7B).{1 E.2B.3D.4 A.5B. 
6C.7C).(1E.2B,3D,4A.5B.6D.7A).(1E.2B,3D.4A.5B.6DJB).(1E,2B.3D.4A,5B.6D.7C). (1E.2B.3D.4B.5A.6A.7A).(1E, 
2B,3D.4B.5A,6A.7B),(1 E^B,3D.4B,5A.6A.7C).(1 E^B.3D.4 B.5A.6B.7A),(1 E^B.3D,4B.5A,6B,7B),(1 E^B,3D.4B,5A. 
6B.7C).(1 E,2B.3D.4B.5A,6C,7A), (1 E.2B.3D.4B.5A,6C.7B),(1 E,2B,3D.4B.5A,6C,7C).(1 E,2B.3D.4B.5A.6D.7A),(1 E, 
2B,3D,4 B,5A,6D,7B).{1 E.2B,3D,4B.5A,6D.7C).(1 E,2B,3D,4B.5B,6A,7A),(1 E,2B.3D.4B.5BM,7B). (1 E,2B,3D.4B. 

25 5B,6A.7C),{1 E.2B.3D.4B.5B.6B.7A).(1 E,2B.3D.4B,5B,6B.7B).(1 E.2B.3D.4 B.5B.6B.7C).(1 E,2B.3D.4B.5B.6C.7A). 
(1 E.2B,3D,4B,5B.6C.7B).(1 E,2B,3D,4B.5B,6C.7C), (1 E.2B,3D,4B,5B.6D.7A),(1 E,2B,3D,4B.5B,6D JB),(1 E,2B.3D, 
4B,5B.6D.7C).(1 E.2B,3D.4 C,5A.6A,7A).(1 E,2B,3D,4C.5A.6A,7B).(1 E,2B.3D.4C,5A.6A,7C).(1 E.2B,3D.4C.5A,6B, 
7A), (1 E,2B.3D,4C.5A,6B.7B).(1 E.2B.3D.4C.5A,6B.7C),(1 E.2B.3D.4C,5A,6C.7A),(1 E.2B.3D.4 C.5A.6C.7B).(1 E.2B. 
3D,4C,5A.6C,7C).(1 E,2B.3D.4C.5A.6D.7A).(1 E,2B,3D,4C,5A.6D.7B). (1 E.2B,3D,4C,5A.6D.7C),{1 E.2B.3D.4C,5B. 

30 6A,7A),(1 E,2B,3D,4C,5B,6A.7B).(1 E,2B,3D.4 C,5B,6A.7C).(1 E,2B,3D.4C,5B,6B,7A),(1 E,2B.3D,4C,5B,6B,7B).(1 E. 
2B.3D.4C.5B.6B.7C), (1 E.2B.3D.4C.5B.6C.7A).(1 E.2B.3D.4C.5B,6C,7B),(1 E.2B.3D.4C.5B.6C.7C).(1 E^B.3D.4 C, 
5B.6D.7A).{1 E.2B,3D.4C.5B,6D,7B).(1 E^B,3D,4C,5B.6D.7C),(1 E.2B.3D.4D.5A.6A.7A). (1 E.2B,3D,4D,5A.6A.7B). 
(1 E.2B.3D,4D,5A,6A.7C).(1 E.2B,3D,4D,5A,6B,7A),(1 E.2B.3D,4 D.5A.6B,7B),{1 E,2B.3D,4D,5A,6B,7C),(1 E^B.3D. 
4D.5A,6C.7A),(1 E,2B,3D.4D,5A,6C.7B). (1 E.2B,3D,4D,5A,6C,7C),(1 E.2B,3D,4D.5A,6D.7A),(1 E.2B,3D.4D,5A.6D. 

35 7B).(1 E,2B.3D,4 D.5A,6D,7C).{1 E.2B.3D.4D.5B.6A.7A).(1 E.2B.3D.4D.5B.6A.7B).(1 E,2B.3D.4D,5B.6A.7C). (1 E,2B. 
3D,4D,5B.6B,7A),(1 E.2B,3D,4D,5B,6B,7B).(1 E.2B,3D,4D,5B,6B,7C),(1 E.2B,3D.4 D,5B.6C JA).(1 E,2B,3D,4D.5B. 
6C.7B).(1 E.2B.3D,4D.5B,6C,7C).{1 E,2B.3D.4D.5B.6D.7A), (1 E,2B.3D,4D.5B,6D.7B),(1 E.2B.3D,4D,5B,6D.7C).(1 E. 
2B,3D.4E,5A,6A,7A),(1 E,2B,3D,4 E.5A.6A.7B),(1 E.2B.3D,4E.5A.6A.7C),(1 E,2B,3D,4E,5A.6B.7A).(1 E^B.3D,4E.5A. 
6B,7B). {1E,2B,3D.4E,5A,6B,7C),(1E,2B,3D.4E,5A,6C,7A),(1E,2B.3D,4E,5A,6C,7B).(1E.2B,3D,4 E,5A,6C7C).(1 E, 

40 2B.3D,4E,5A.6D.7A).(1 E,2B.3D.4E,5A,6D,7B),(1 E,2B,3D,4E,5A,6D.7C), (1 E.2B,3D,4E,5B,6A JA),(1 E,2B,3D,4E, 
5B,6A,7B).(1 E.2B.3D,4E.5B.6A.7C).(1 E.2B,3D,4 E,5B.6B,7A),(1 E.2B.3D.4E.5B,6B,7B).(1 E,2B,3D,4E.5B.6B.7C). 
(1 E,2B,3D.4E,5B,6C,7A), (1 E,2B.3D,4E,5B,6C7B),(1 E^B,3D,4E,5B.6C,7C),(1 E^B,3D,4E,5B,6D.7A).(1 E.2B,3D.4 
E.5B.6D,7B).{1 E^ B.3D,4E.5B.6D.7C),(1 E,2B.3E,4A.5A,6A.7A).{1 E.2B^E.4A,5A.6A,7B), (1 E^B,3E,4A.5A.6A,7C), 
(1 E.2B.3E.4A,5A,6B,7A),(1 E^B,3E.4A.5A,6B.7B).(1 E,2B.3E.4 A,5A,6B.7C).(1 E.2B,3E.4A.5A.6C.7A),(1 E^B.3E, 

45 4A,5A,6C.7B),(1 E,2B.3E.4A,5A,6C.7C). (1 E,2B.3E.4A,5A,6D.7A),(1 E.2B.3E,4A.5A,6D.7B).(1 E.2B,3E.4A.5A.6D, 
7C),(1E,2B,3E.4 A,5B.6A.7A).(1E.2B,3E.4A,5B.6A,7B),(1E,2B,3E,4A.5B,6A,7C).{1E.2B.3E,4A.5B,6B.7A). (1E.2B. 
3E,4A.5B.6B.7B).{1 E.2B,3E.4A.5B.6B.7C).(1 E.2B.3E.4A.5B.6C.7A),(1 E.2B.3E,4 A,5B.6C.7B).(1 E,2B.3E.4A,5B.6C. 
7C).(1 E,2B.3E,4A.5B,6D.7A).(1 E,2B,3E,4A,5B.6D,7B), (1 E.2B,3E.4A,5B,6D,7C).(1 E.2B,3E,4B,5A,6A.7A).(1 E^B, 
3E.4B.5A,6A.7B),{1 E,2B.3E,4 B,5A,6A.7C),(1 E.2B,3E.4B.5A,6B,7A),(1 E,2B,3E,4B,5A,6B.7B).(1 E,2B,3E,4B,5A,6B, 

SO 7C). (1 E.2B,3E,4B.5A.6C,7A).(1 E,2B,3E.4B,5A,6C,7B).(1 E,2B,3E.4B.5A,6C.7C).(1 E.2B.3E.4 B.5A,6D,7A).(1 E,2B. 
3E.4B,5A,6D,7B),(1 E.2B.3E.4B.5A,6D,7C),(1 E.2B,3E.4B.5B.6A.7A). (1 E,2B.3E.4B,5B,6A.7B).(1 E.2B.3E,4B,5B,6A. 
7C),(1 E.2B,3E.4B.5B,6B.7A),(1 E,2B,3E,4 B,5B.6B.7B),(1 E,2B.3E,4B,5B,6B.7C),{1 E.2B.3E,4B,5B,6C,7A).(1 E^B, 
3E,4B,5B,6C,7B). (1 E,2B.3E,4B,5B.6C.7C),(1 E.2B,3E.4B,5B.6D,7A),{1 E;2B.3E,4B,5B,6D.7B).(1 E^,3E.4 B,5B, 
6D,7C),(1 E.2B,3E.4C,5A.6A.7A),(1 E.2B,3E.4C.5A,6A.7B).(1 E.2B,3E,4C,5A.6A,7C), (1 E.2B.3E.4C,5A,6B,7A).(1 E, 

55 2B,3E,4C,5A,6B,7B).(1 E.2B.3E.4C.5A,6B.7C),(1 E,2B,3E.4 C,5A,6C.7A),(1 E.2B,3E,4C,5A,6C,7B),{1 E,2B,3E,4C, 
5A,6C.7C),(1 E,2B,3E.4C,5A,6D,7A). (1 E.2B.3E.4C.5A,6D,7B),(1 E,2B,3E.4C,5A.6D JC),(1 E,2B,3E.4C,5B.6A.7A). 
(1 E.2B.3E.4 C,5B.6A.7B).(1 E.2B.3E.4C.5B.6A,7C).(1 E^B.3E.4C.5B,6B.7A).(1 E,2B,3E,4C.5B,6B,7B). (1 E.2B.3E. 
4C.5B,6B,7C),(1 E,2B.3E.4C.5B.6C.7A).(1 E,2B,3E,4C.5B.6C,7B).(1 E^B.3E,4 C,5B,6C,7C).(1 E,2B,3E,4C,5B.6D. 
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7A).(1 E.2B.3E.4C.5B.6D,7B).(1 E.2B,3E.4C.5B.6D.7C). (1 E.2B.3E.4D.5A.6A,7A).(1 E^B.3E.4D.5A,eA.7B).(1 E^. 
3E.4D.5A.6A.7C),(1 E^B.3E.4 D,5A.6B.7A).(1 E^B,3E.4D.5A.6B.7B).(1 E,2B,3E.4D.5A,6B.7C),(1 E.2B,3E.4D.5A, 
6C.7A), (1 E.2B.3E.4D.5A.6C,7B).(1 E.2B.3E,4D.5A.6C,7C).(1 E.2B.3E.4D,5A,6D.7A),(1 E^B,3E,4 D,5A.6D.7B) (1 E 
2B,3E,4D.5A,6D.7C).(1 E,2B,3E.4D,5B,6A,7A).(1 E.2B,3E,4D.5B.6A.7B). (1 E.2B.3E.4D.5B.6A.7C).(1 E.2B.3E 4d" 

5 5B,6B.7A).(1 E,2B,3E.4D.5B,6B,7B),(1 E.2B,3E.4 D,5B.6B,7C),(1 E^B,3E.4D^B.6C.7A).(1 E^B.3E.4D^B.6C.7B). 
(1 E.2B,3E.4D.5B.6C.7C), (1 E^B.3E.4D.5B.6D.7A).(1 E^B^E.4D.5B.6D.7B).(1 E^B^E.4D.5B.6D.7C),(1 E^B.3E,4 
E.5A.6A.7A).(1 E^B,3E,4E,5A.6A.7B).(1 E,2B.3E.4E,5A.6^7C),(1 E^B.3E.4E,5A.6B.7A). (1 E.2B.3E.4E.5A,6B,7B). 
{1E.2B.3E.4E,5A.6B,7C),(1E,2B,3E.4E.5A.6C.7A).(1E,2B.3E,4 E.5A,6C,7B).(1E,2B,3E.4E,5A,6C.7C),(1E.2B.3E. 
4E.5A.6D,7A).{1 E,2B,3E.4E,5A,6D.7B). (1 E^B,3E.4E,5A.6D.7C).(1 E.2B.3E.4E,5B.6A.7A),(1 E^B.3E,4E,5B.6A. 

10 7B),(1 E.2B.3E,4 E.5B.6A.7C).(1 E^B.3E.4E.5B.6B.7A).(1 E,2B.3E.4E.5B,6B.7B).(1 E^B^E,4E.5B.6B,7C). (1 E^B 
3E.4E,5B,6C.7A).(1 E^B^E.4E.5B.6C.7B).{1 E;iB^E.4E.5B.6C.7C).(1 E^B^E.4 E.5B.6D,7A),(1 E^B^E,4E.5B.6D 
7B).(1 E.2B,3E.4E^B,6D.7C).(1 E.2C^.4A^.6A.7A). (1 E.2C.3^4A,5A.6A,7B).(1 E^.3A,4A,5A,6A.7C),(1 E^. 

3A,4A.5A.6B.7A).(1E,2C,3A.4A.5A.6B.7B),(1E,2C.3A,4A.5A,6B,7C).(1E.2C.3A.4A.5A.6C.7A).(1E^.3A.4A,5A.6C. 
7B), (1 E,2C,3A.4A.5A.6C,7C).(1 E.2C,3A,4A.5A.6D.7A).(1 E.2C.3A,4A,5A.6D,7B),(1 E;2C,3A.4 A.5A.6D,7C).(1 E^ 

IS 3A.4A.5B,6A.7A),{1 E,2C,3A.4A,5B,6A.7B).(1 E,2C.3A,4A.5B.6A.7C). (1 E,2C.3A,4A.5B.6B.7A).(1 E^C.3A.4A,5B.6B 
7B).(1 E.2C.3A,4A,5B.6B.7C),(1 E.2C.3A.4 A.5B.6C.7A).(1 E;2C.3A.4A.5B.6C,7B).(1 E^.3^4A,5B.6C.7C).(1 E.2C. 
3A,4A.5B.6D.7A). (1 E,2C,3A,4A.5B.6D.7B),(1 E,2C,3A,4A^B,6D,7C),(1 E^,3A,4B,5A.6A.7A),{1 E,2C.3A,4 B,5A 
6A,7B).(1 E,2C.3A,4B^,6A,7C).(1 E,2C,3A,4B.5A,6B,7A),(1 E,2C,3A.4B,5A,6B,7B), (1 E,2C.3A,4B,SA.6B.7C) (IE 
2C,3A.4B.5A.6C.7A).(1 E,2C,3A,4B.5A.6C.7B).(1 E,2C,3A.4 B.5A.6C,7C).(1 E^,3A,4B,5A.6D.7A),(1 E^C,3A,4b! 

20 5A,6D.7B).(1 E,2C.3A.4B.5A.6D,7C), (1 E,2C.3A.4B,5B,6A.7A).(1 E,2C,3A.4B.5B.6A.7B).(1 E^C,3A.4B.5B,6A,7C) 
(1E.2C.3A,4 B.5B.6B.7A).(1E.2C.3A.4B.5B.6B.7B).(1E.2C^A.4B3B.6B.7C).(1E.2C.3A.4B^B.6C.7A). (1E^^ 
4B.5B.6C.7B).{1 E^^4B.5B.6C.7C).(1 E^.3A.4B,5B.6D.7A).(1 E^.3A.4 B.5B.6D.7B).(1 E.2C.3A.4B,5B.6D, 
7C).(1E^.3A,4C.5A.6A.7A).(1E,2C.3A,4C.5A.6A.7B), (1E.2C.3A.4C.5A.6A.7C).(1E.2C,3A.4C.5A.6B.7A).(1E^C. 
3A.4C,5A.6B.7B).(1 E,2C.3A,4 C.5A,6B.7C),(1 E,2C,3A.4C.5A.6C,7A).(1 E.2C,3A.4C.5A.6C,7B),(1 E.2C,3A,4C 5A 

25 6C,7C). (1 E.2C,3A,4C,5A,6D.7A).(1 E,2C.3A.4C.5A.6D,7B).(1 E,2C,3A,4C,5A.6D.7C).(1 E.2C.3A.4 C,5B.6A.7A).(1 E. 
2C.3A.4C,5B.6A.7B),(1 E.2C.3A,4C.5B,6A.7C).(1 E.2C,3A,4C,5B,6B.7A). (1 E.2C,3A.4C,5B.6B.7B).(1 E^^4C 
5B.6B.7C),(1 E^^.4C.5B.6C.7A).(1 E^,3A.4 C,5B,6C.7B),(1 E.2C^,4C^B.6C.7C).{1 E,2C.3A,4C,5B.6D,7A), 
(1 E,2C.3A.4C.5B.6D.7B). (1 E^.3A.4C.5B,6D.7C),(1 E^.3A.4D.5A.6A.7A),(1 E.2C,3A.4D.5A,6A.7B).(1 E^,3A,4 
D,5A.6A.7C),(1 E,2C,3A.4D.5A,6B.7A),(1 E.2C.3A,4D,5A,6B,7B),(1 E,2C.3A.4D.5A.6B.7C), (1 E,2C,3A.4D.5A,6C 

30 7A).(1 E,2C,3A,4D,5A,6C.7B).(1 E.2C.3A.4D,5A.6C,7C).(1 E,2C,3A.4 D.5A.6D.7A),(1 E,2C,3A,4D,5A.6D.7B).(1 E,2C 
3A.4D.5A.6D.7C).(1 E.2C.3A.4D,5B.6A,7A). (1 E.2C,3A.4D.5B.6A.7B).(1 E,2C.3A.4D.5B.6A.7C).(1 E^^A.4D.5B.' 
6B,7A).{1 E,2C.3A,4 D.5B.6B.7B).{1 E^,3A.4D.5B.6B.7C).(1 E^.3A.4D.5B.6C.7A).(1 E^3A,4D.5B.6C.7B). (1 E 
2C,3A,4D,5B.6C.7C),(1 E^,3A,4D.5B.6D.7A).(1 E,2C,3A.4D,5B,6D.7B),{1 E,2C.3A,4 D.5B,6D.7C),(1 E,2C,3A,4e' 
5A,6A,7A),(1 E.2C,3A.4E,5A.6A,7B),{1 E,2C,3A.4E,5A,6A,7C). (1 E,2C,3A,4E.5A,6B,7A),(1 E,2C.3A.4E,5A,6B 7B)' 

35 (1 E,2C,3A,4E,5A.6B,7C),(1 E.2C.3A,4 E,5A,6C,7A),(1 E,2C.3A,4E,5A,6C.7B),(1 E,2C.3A,4E,5A.6C.7C),(1 E,2C.3A.' 
4E.5A,6D,7A), (1 E^C,3A,4E,5A.6D,7B),(1 E,2C,3A.4E,5A.6D,7C),(1 E,2C.3A,4E.5B,6A,7A).(1 E.2C.3A.4 E^B 6A 
7B).(1E.2C.3A.4E,5B.6A.7C).(1E.2C.3A.4E.5B.6B.7A).(1E.2C,3A.4E,5B,6B,7B). (1E.2C.3A.4E,5B.6B,7C).(1E,2C. 
3A.4E,5B.6C.7A),(1 E^,3A,4E.5B.6C.7B).(1 E^,3A.4 E.5B.6C.7C).(1 E^.3A.4E.5B.6D.7A).(1 E.2C.3A.4E,5B 
6D,7B).(1 E^,3A.4E.5B.6D.7C). (1 E.2C.3B.4A,5A,6A.7A).(1 E.2C.3B.4A,5A.6A,7B).(1 E,2C,3B,4A,5A.6A,7C) (1 E 

"W 2C,3B,4 A.5A.6B.7A),(1E,2C,3B,4A,5A,6B,7B),(1E,2C.3B,4A.5A,6B.7C),(1E,2C.3B.4A,5A,6C.7A), {1E.2C 38 4A 
5A.6C.7B).{1 E.2C,3B.4A.5A.6C.7C).(1 E,2C.3B.4A,5A,6D,7A),(1 E,2C.3B.4 A.5A,6D.7B).(1 E,2C.3B,4A,5A.6D.7C). 
(1 E,2C,3B.4A.5B,6A.7A),(1 E,2C.3B,4A,5B.6A.7B). (1 E^.3B.4A.5B.6A.7C).(1 E^.3B,4A.5B.6B.7A).(1 E^JC 3B 
4A.5B.6B.7B),{1 E^.3B.4 A,5B,6B.7C),(1 E^.3B.4A.5B.6C.7A).(1 E^.3B,4A.5B.6C.7B).(1 E,2C.3B,4A.5B,6C 
7C), (1 E,2C,3B.4A,5B.6D.7A),(1 E,2C.3B,4A.5B,6D.7B),(1 E.2C,3B.4A.5B.6D,7C),(1 E^,3B,4 B,5A,6A.7A).(1 E.2C 

<5 3B,4B,5A,6A,7B).(1 E,2C.3B,4B,5A,6A.7C).(1 E,2C,3B.4B.5A,6B,7A), (1 E.2C,3B.4B,5A.6B,7B),(1 E,2C,3B,4B.5A.6b' 
7C).(1 E,2C,3B.4B,5A.6C,7A).(1 E.2C,3B.4 B,5A.6C.7B),(1 E.2C,3B.4B.5A,6C,7C),(1 E,2C.3B.4B.5A.6D,7A),(1 E.2ci 
3B,4B.5A.6D.7B), (1 E.2C.3B.4B.5A,6D,7C),(1 E,2C.3B,4B.5B.6A.7A).(1 E^.3B.4B,5B,6A.7B).(1 E^,3B.4 B.5b' 
6A,7C),(1 E^.3B.4B.5B.6B,7A),(1 E.2C^B.4B.5B,6B.7B).(1 E,2C.3B.4B^B.6B.7C). (1 E^,3B,4B,5B,6C.7A),(1 E 
2C,3B.4B,5B.6C.7B).(1 E^,3B,4B,5B.6C.7C),(1 E.2C,3B.4 B.5B,6D,7A),(1 E^,3B,4B,5B,6D,7B),(1 E^ 3B 4B 

SO 5B.6D,7C).(1 E.2C.3B,4C.5A.6A.7A), (1 E,2C,3B.4C,5A.6A,7B).(1 E,2C,3B.4C.5A,6A.7C).(1 E^.3B.4C.5A.6B 7A)' 
(1 E.2C,3B,4 C,5A.6B,7B).{1 E,2C,3B,4C.5A,6B.7C).(1 E^,3B,4C,5A,6C.7A).{1 E,2C,3B,4C,5A,6C.7B). (1 E^C 3b' 
4C,5A,6C.7C).(1E,2C,3B,4C.5A,6D,7A),(1E,2C.3B,4C,5A.6D.7B),(1E.2C.3B.4 C,5A.6D.7C).(1E.2C.3B4C 5B 6A 
7A).(1 E^.3B.4C^ B.6A.7B).(1 E.2C.3B.4C,5B.6A.7C). (1 E^.3B.4C.5B.6B.7A).(1 E^.3B.4C.5B.6B,7B).(1 E^' 
3B.4C.5B.6B.7C).(1 E^,3B.4 C.5B.6C.7A),(1 E^C.3B.4C.5B.6C.7B),(1 E,2C,3B.4C,5B,6C.7C),(1 E^C.3B.4C 5b' 

55 6D,7A), (1 E^.3B.4C.5B.6D.7B).(1 E.2C.3B,4C,5B,6D,7C),(1 E,2C,3B,4D,5A,6A,7A),(1 E,2C.3B.4 D,5A,6A.7B),(1 E 
2C,3B,4D,5A.6A,7C),(1 E.2C,3B,4D.5A,6B.7A).(1 E,2C,3B,4D.5A,6B,7B). (1 E,2C,3B,4D,5A,6B,7C),(1 E 2C 3B 4d' 
5A,6C.7A),(1 E.2C,3B,4D,5A,6C,7B),(1 E.2C.3B,4 D,5A.6C,7C),(1E^C,3B.4D.5A.6D.7A),(1E.2C.3B,4D.5A6D7B)' 
(1 E.2C.3B,4D.5A.6D.7C), (1 E^.3B,4D.5B.6A.7A).(1 E^^B.4D.5B.6A.7B),(1 E,2C^B,4D.5B,6A,7C) (1 E 2C 3B 4 
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D. 5B.6B,7A).(1 E;2C,3B,4D.5B.6B.7B),(1 E^,3B,4D,5B.6B.7C),(1 E^.3B,4D,5B,6C.7A). (1 E^C.3B,4D.5B.6C. 
7B),(1 E.2C,3B.4D,5B,6C.7C).(1 E^.3B.4D.5B.6D.7A),(1 E^.3B.4 D,5B,6D,7B),(1 E,2C.3B,4D.5B.6D.7C),(1 E^C. 
3B.4E.5A.6A.7A).(1 E.2C.3B.4E.5A.6A.7B). (1 E,2C.3B.4E.5A.6A.7C).(1 E.2C.3B.4E.5A.6B.7A).(1 E.2C.3B,4E.5A.6B. 
7B).(1 E.2C.3B.4 E.5A,6B.7C).(1 E^C,3B.4E,5A.6C.7A),(1 E.2C,3B.4E,5A.6C7B).{1 E.2C.3B.4E,5A,6C.7C). (1 EJ2C. 
3B.4E,5A.6D.7A),{1 E^.3B.4E.5A.6D7B),(1 E^C.3B,4E.5A.6D,7C).(1 E^C,3B,4 E.5B.6A,7A).(1 E,2C.3B.4E,5B, 
6A,7B),(1 E^C,3B,4E,5B.6A,7C),{1 E.2C,3B,4E.5B,6B,7A). (1 E^,3B.4E.5B.6B.7B),(1 E^,3B.4E.5B.6B,7C),(1 E. 
2C.3B.4E.5B,6C,7A).{1 E^,3B,4 E.5B.6C,7B),{1 E^ C.3B.4E.5B.6C.7C).(1 E.2C.3B,4E.5B,6D.7A).(1 E;2C.3B.4E, 
5B,6D,7B), (1 E,2C.3B,4E,5B.6D.7C),(1 E,2C.3C,4A.5A.6A,7A).(1 E,2C,3C,4A.5A,6A,7B),(1 E.2C,3C,4 A.5A.6A,7C), 
(1 E.2C.3C.4A,5A.6B.7A).(1 E.2C.3C.4A,5A.6B.7B).(1 E^.3C,4A.5A.6B.7C). (1 E,2C.3C.4A.5A.6C.7A).(1 E,2C.3C. 
4A.5A,6C.7B),(1 E.2C.3C.4A,5A,6C,7C),{1 E,2C.3C.4 A,5A,6D,7A).(1 E.2C,3C.4A,5A,6D.7B),{1 E,2C,3C,4A,5A,6D, 
7C).(1 E,2C.3C.4A,5B.6A.7A). (1 E^,3C.4^5B.6A.7B).(1 E^C^C.4A.5B,6A.7C),(1 E^,3C.4A.5B,6B.7A).(1 E;2C. 
3C,4 A,5B.6B.7B).(1 E,2C,3C,4A,5B,6B.7C),(1 E.2C.3C.4A.5B.6C.7A),(1 E^C.3C,4A,5B.6C.7B). (1 E^C,3C.4A,5B. 
6C.7C).(1 E.2C.3C,4A.5B,6D,7A).(1 E.2C,3C.4A,5B.6D.7B),(1 E.2C.3C.4 A,5B.6D.7C).(1 E.2C,3C,4B.5A.6A.7A).(1 E. 
2C,3C.4B,5A.6A.7B),(1 E.2C,3C.4B.5AM7C), (1 E^.3C.4B.5A,6B,7A).(1 E^C.3C.4B,5A,6B,7B).(1 E.2C,3C,4B. 
5A.6B JC).(1 E.2C.3C.4 B.5A.6CJA).(1 E^C,3C.4B.5A.6C.7B),(1 E^.3C.4B.5A.6C.7C).(1 E^.3C.4B,5A.6D.7A). 
(1 E.2C.3C,4B.5A.6D,7B).(1 E^C.3C.4B,5A,6D.7C).(1 E^C,3C.4B.5B.6A.7A),(1 E.2C.3C.4 B,5B,6A.7B).(1 E^.3C, 
4B.5B,6A.7C),(1 E^.3C.4B.5B.6B7A).(1 E^,3C,4B,5B.6B,7B), (1 E,2C.3C.4B.5B.6B.7C),(1 E,2C,3C,4B,5B,6C. 
7A).(1 E.2C,3C.4B,5B.6C,7B).(1 E.2C,3C.4 B,5B,6C,7C).(1 E,2C,3C,4B.5B,6D,7A).(1 E,2C.3C.4B.5B.6D,7B).(1 E,2C, 
3C,4B.5B.6D.7C), (1 E,2C,3C.4C,5A.6A.7A),(1 E.2C,3C.4C.5A.6A.7B).(1 E.2C.3C.4C.5AM.7C).{1 E.2C,3C,4 C,5A. 
6B.7A),(1 E.2C.3C.4C.5A,6B.7B).(1 E.2C.3C.4C.5A.6B.7C).(1 E.2C,3C.4C,5A.6C,7A), (1 E.2C,3C.4C,5A.6C.7B).(1 E, 
2C.3C.4C.5A.6C.7C).(1 E^.3C.4C.5A,6D,7A),(1 E.2C.3C.4 C.5A.6D.7B).(1 E.2C.3C.4C.5A.6D JC).(1 E,2C.3C.4C. 
5B.6A,7A).{1 E^C,3C,4C,5B,6A.7B). (1 E.2C.3C,4C,5B,6A,7C).(1 E,2C,3C.4C.5B,6B.7A).(1 E^C.3C.4C.5B.6B.7B). 
(1 E,2C.3C.4 C,5B.6B.7C),(1 E,2C,3C,4C,5B.6C.7A).(1 E,2C.3C.4C,5B.6C.7B),(1 E.2C,3C.4C.5B.6C,7C). (1 E.2C.3C. 
4C,5B,6D.7A),(1 E,2C,3C,4C,5B,6D.7B),(1 E,2C,3C.4C.5B.6D.7C),(1 E,2C,3C.4 D,5A,6A,7A),(1 E,2C,3C,4D.5A,6A, 
7B).(1 E.2C,3C.4D.5A,6A JC).(1 E.2C.3C.4D.5A,6B,7A), (1 E.2C.3C.4D,5A.6B.7B),(1 E,2C.3C.4D.5A.6B.7C),(1 E,2C, 
3C.4D,5A,6C,7A).{1 E.2C,3C.4 DM,6C,7B),(1 E.2C.3C,4D,5A.6C.7C).(1 E,2C.3C,4D.5A.6D.7A),(1 E,2C,3C.4D,5A, 
6D.7B). (1E,2C.3C,4D,5A.6D,7C).(1E,2C.3C.4D.5B,6A,7A),(1E,2C.3C.4D.5B,6A,7B),(1E,2C.3C.4 D,5B,6A.7C),(1 E. 
2C.3C.4D.5B,6B,7A),(1 E.2C,3C,4D,5B,6B,7B).(1 E,2C.3C.4D.5B,6B.7C), (1 E.2C.3C.4D,5B.6C.7A).(1 E,2C.3C,4D. 
5B.6C,7B).(1 E,2C.3C.4D,5B.6C.7C).(1 E,2C.3C.4 D,5B,6D,7A),(1 E,2C.3C.4D,5B.6D.7B).(1 E.2C.3C.4D,5B.6D.7C), 
(1 E.2C,3C,4E,5A,6A,7A), (1 E,2C,3C,4E.5A,6A,7B),(1 E,2C,3C,4E.5A,6A JC),(1 E.2C.3C.4E,5A,6B,7A),(1 E.2C,3C,4 

E. 6A.6B.7B).(1 E.2C,3C.4E.5A,6B.7C),{1 E;2C.3C.4E.5A.6C.7A),(1 E,2C.3C,4E.5A.6C.7B). (1 E^C.3C.4E.5A.6C, 
7C).(1 E.2C.3C,4E,5A,6D,7A).(1 E^,3C,4E.5A,6D.7B),{1 E^C.3C.4 E,5A.6D,7C).(1 E.2C.3C.4E,5B.6A.7A),(1 E.2C. 
3C.4E,5B,6A,7B).(1 E,2C.3C.4E,5B,6A.7C). (1 E.2C,3C,4E,5B,6B.7A).(1 E,2C,3C,4E.5B,6B.7B).(1E,2C,3C,4E,5B. 
6B.7C),(1 E,2C,3C,4 E,5B,6C.7A).(1 E.2C.3C,4E,5B,6C,7B),(1 E,2C,3C,4E.5B.6C7C),{1 E.2C.3C,4E,5B,6D,7A), (1 E. 
2C.3C,4E,5B.6D.7B).(1 E,2C,3C.4E,5B.6D,7C).(1 E.2C,3D.4A,5A.6A.7A),(1 E.2C.3D.4 A.5A,6A.7B).(1 E^C.3D.4A. 
5A,6A,7C).(1 E,2C,3D,4A.5A,6B,7A).(1 E^C,3D,4A,5A,6B,7B), (1 E,2C,3D,4A.5A,6B7C),(1 E.2C,3D,4A.5A.6C,7A), 
(1 E.2C.3D,4A.5A.6C.7B).(1 E,2C.3D,4 A,5A.6C.7C).(1 E^C.3D.4A,5A,6D.7A).(1 E^.3D.4A,5A.6D.7B).(1 E.2C.3D, 
4A,5A,6D,7C), (1 E.2C.3D,4A.5B,6A.7A),(1 E.2C.3D.4A,5B,6A.7B),(1 E.2C,3D.4A.5B.6A,7C).(1 E,2C.3D.4 A,5B.6B. 
7A),(1 E.2C.3D.4A.5B.6B,7B),{1 E,2C.3D,4A.5B,6B.7C).(1 E.2C,3D,4A.5B,6C.7A). (1 E.2C.3D,4A.5B,6C,7B),(1 E,2C. 
3D,4A,5B,6C,7C),(1 E.2C.3D,4A,5B.6D,7A),(1 E,2C.3D,4 A,5B.6D.7B).(1 E,2C,3D,4A,5B,6D.7C),{1 E,2C,3D.4B,5A. 
6A,7A).(1 E,2C.3D.4B.5A.6A.7B), (1 E.2C.3D.4B,5A.6A.7C),(1 E.2C.3D.4B.5A.6B.7A),(1 E.2C.3D.4B.5A.6B.7B),(1 E. 
2C,3D.4 B,5A,6B,7C),(1 E^C,3D,4B,5A.6C.7A),(1 E,2C,3D.4B.5A,6C.7B),(1 E^ C.3D,4B.5A,6C.7C), (1 E^C.3D.4B, 
5A,6D.7A).{1 E.2C,3D.4B.5A.6D,7B),(1 E.2C.3D,4B,5A.6D,7C).(1 E.2C,3D,4 B,5B,6A.7A).{1 E,2C,3D,4B,5B,6A.7B), 
(1 E,2C,3D.4B,5B.6A,7C),(1 E.2C.3D.4B.5B.6B.7A), (1 E,2C,3D,4B,5B.6B.7B).(1 E,2C.3D.4B,5B.6B.7C),{1 E.2C,3D. 
4B,5B,6C,7A).(1 E.2C.3D,4 B,5B.6C.7B).(1 E^C.3D,4B,5B.6C.7C).(1 E.2C,3D.4B.5B.6D.7A),(1 E,2C.3D.4B,5B.6D. 
7B), (1 E,2C.3D.4B,5B,6D.7C).(1 E,2C,3D,4C,5A,6A,7A).(1 E,2C,3D,4C.5A.6A,7B).{1 E,2C,3D,4 C,5A,6A,7C).(1 E.2C. 
3D.4C.5A.6B.7A).(1 E.2C,3D.4C,5A.6B,7B),(1 E.2C.3D,4C,5A,6B.7C), (1 E^C.3D,4C.5A,6C,7A).(1 E.2C,3D.4C.5A, 
6C,7B).(1 E,2C.3D.4C,5A.6C7C),(1 E.2C.3D,4 C.5A,6D.7A),(1 E,2C,3D.4C.5A.6D,7B).(1 E^,3D.4C.5A,6D.7C).(1 E, 
2C,3D,4C,5B.6A,7A), (1 E,2C,3D,4C,5B,6A,7B).(1 E,2C.3D.4C,5B,6A,7C),(1 E,2C,3D,4C.5B.6B.7A).(1 E,2C.3D.4 C, 
5B,6B.7B),(1 E,2C.3D,4C.5B,6B.7C),(1 E,2C,3D.4C.5B,6C,7A),(1 E,2C,3D,4C,5B,6C,7B), {1 E^.3D,4C.5B.6C.7C). 
(1E.2C,3D,4C,5B,6D.7A).(1E,2C,3D,4C.5B.6D.7B).(1E,2C,3D,4 C,5B.6D,7C).(1E,2C,3D.4D,5A.6A,7A),(1E.2C,3D. 
4D.5A,6A,7B),{1 E^,3D,4D,5A,6A.7C), (1 E.2C,3D.4D.5A.6B,7A).(1 E,2C^D.4D,5A,6B.7B).(1 E.2C.3D,4D.5A,6B, 
7C),(1 E,2C.3D,4 D.5A.6C.7A).(1 E^C.3D.4D,5A.6C.7B).(1 E.2C,3D,4D.5A,6C,7C),(1 E.2C.3D.4D.5A.6D.7A). (1 E,2C. 
3D,4D,5A.6D,7B).(1 E.2C,3D,4D.5A.6D.7C).(1 E^C.3D.4D.5B,6A,7A).(1 E.2C,3D.4 D.5B.6A.7B).(1 E^C,3D.4D,5B. 
6A.7C).(1 E,2C,3D.4D,5B.6B,7A),{1 E,2C,3D.4D,5B,6B.7B), (1 E.2C.3D.4D,5B.6B7C).(1 E,2C,3D,4D.5B,6C.7A),(1 E. 
2C.3D,4D.5B.6C.7B),(1E.2C.3D.4 D,5B,6C.7C),{1E,2C,3D,4D,5B.6D.7A),(1E,2C,3D.4D,5B,6D.7B),(1E,2C,3D.4D. 
5B.6D.7C). (1 E,2C,3D.4E,5A,6A,7A).{1 E,2C.3D.4E.5A,6A.7B).(1 E.2C,3D,4E.5A.6A.7C).(1 E^C.3D,4 E,5A,6B,7A). 
(1 E,2C,3D.4E.5A.6B,7B).(1 E.2C,3D,4E,5A.6B.7C).(1 E.2C.3D,4E,5A,6C.7A). (1 E.2C.3D.4E,5A,6C.7B).(1 E,2C,3D, 



295 



EP 1 422 218 A1 



4E,5A.6C,7C).(1 E,2C,3D,4E,5A.6D,7A).{1 E.2C.3D,4 E,5A.6D.7B).(1 E.2C,3D.4E.5A.6D.7C).(1 E.2C.3D,4E,5B.6A, 
7A).(1 E.2C.3D.4E,5B,6A.7B), (1 E.2C,3D.4E,5B,6A.7C).(1 E,2C.3D.4E,5B,6B.7A),(1 E.2C.3D.4E,5B,6B.7B),(1 E,2C. 
3D.4 E.5B.6B.7C).{1 E.2C»3D.4E.5B.6C,7A).(1 E.2C.3D.4E.5B.6C.7B).(1 E.2C.3D.4E,5B.6C.7C). (1 E.2C.3D.4E,5B. 
6D.7A).(1 E,2C.3D.4E.5B,6D,7B).(1 E;?C.3D.4E.5B.6D.7C).(1 E.2C,3E,4 A.5A,6A.7A).(1 E^C.3E.4A.5A.6A,7B),(1 E, 

5 2C.3E,4A.5A.6A,7C).(1 E^,3E.4A.5A,6B,7A). (1 E,2C.3E,4A,5A,6B.7B).(1 E^,3E.4A,5A,6B.7C),(1 E^,3E,4A.5A. 
6C.7A).(1 E^.3E.4 A.5A.6C,7B).(1 E^.3E,4A,5A,6C.7C).(1 E J2C.3E,4A.5A.6D.7A),(1 E,2C.3E,4A.5A.6D.7B). (1 E. 
2C,3E,4A.5A.6D,7C).{1 E.2C.3E.4A.5B,6A,7A).(1 E,2C.3E,4A,5B.6A.7B).(1 E^.3E.4 A,5B,6A,7C).(1 E.2C.3E,4A. 
5B,6B.7A).(1E.2C.3E.4A.5B.6B,7B),(1E.2C.3E,4A,5B,6B.7C). (1E,2C.3E,4A,5B.6C,7A).(1E.2C,3E.4A.5B.6C.7B), 
(1 E.2C.3E.4A.5B,6C.7C).(1 E^C.3E.4 A,5B.6D.7A).(1 E.2C.3E.4A.5B.6D.7B).(1 E.2C.3E.4A,5B.6D.7C).(1 E^C.3E. 

10 4B.5A.6A.7A). (1 E.2C,3E,4B.5A,6A,7B),(1 E^.3E.4B.5A.6A,7C).(1 E^.3E.4B,5A,6B,7A),(1 E^C.3E.4 B,5A.6B. 
7B).(1 E,2C.3E,4B.5A,6B,7C).(1 E,2C,3E,4B,5A.6C.7A).(1 E,2C.3E.4B,5A.6C.7B). (1 E,2C.3E,4B,5A.6C,7C).(1 E,2C, 
3E.4B.5A.6D,7A).(1 E,2C.3E.4B,5A.6D7B).(1 E.2C.3E.4 B.5A,6D.7C).(1 E,2C,3E.4B.5B,6A,7A).(1 E^C.3E.4B,5B, 
6A.7B),(1 E.2C,3E.4B.5B.6A.7C). (1 E,2C,3E.4B.5B.6B.7A),(1 E,2C,3E,4B,5B,6B.7B).(1 E.2C,3E,4B,5B,6B,7C),(1 E. 
2C,3E,4 B.5B,6C.7A),(1E^C.3E,4B.5B.6C.7B).(1E^C.3E.4B.5B.6C,7C).(1E^.3E.4B.5B.6D.7A). (1E^.3E,4B. 

15 5B.6D.7B).{1 E,2C.3E.4B.5B.6D.7C).(1 E.2C.3E,4C,5A,6A.7A).(1 E^.3E.4 C.5A.6A.7B).(1 E^.3E.4C.5A,6A.7C). 
(1 E.2C,3E.4C,5A.6B.7A).(1E.2C,3E.4C.5A,6B.7B). (1 E.2C.3E.4C,5A.6B.7C).(1E^.3E,4C.5A,6C,7A).(1 E^C,3E. 
4C,5A,6C,7B),(1 E,2C.3E,4 C,5A,6C,7C),(1 E,2C,3E,4C.5A.6D,7A),(1 E.2C,3E,4C.5A,6D,7B).(1 E,2C.3E,4C,5A.6D. 
7C). (1 E.2C,3E,4C,5B,6A.7A),(1 E,2C,3E.4C.58,6A.7B),(1 E,2C.3E,4C.5B,6A.7C).(1 E,2C,3E,4 C.5B,6B.7A),{1 E.2C, 
3E,4C,5B,6B,7B).(1 E.2C.3E.4C.5B.6B,7C).(1 E,2C,3E.4C.5B,6C,7A), (1 E.2C.3E.4C.5B.6C.7B),(1 E.2C,3E,4C.5B. 

20 6C,7C),(1 E,2C,3E.4C,5B,6D.7A).(1 E.2C.3E.4 C,5B,6D.7B),(1 E,2C,3E.4C.5B.6D.7C).(1 E,2C.3E.4D.5A,6A.7A),(1 E. 
2C.3E,4D.5A,6A,7B). (1 E.2C,3E,4D,5A,6A.7C).(1 E.2C.3E.4D.5A,6B,7A),(1 E,2C,3E.4D.5A.6B.7B).(1 E^.3E.4 D, 
5A.6B.7C).(1 E,2C.3E.4D,5A.6C,7A).(1 E.2C,3E.4D.5A.6C.7B).(1 E.2C.3E,4D.5A.6C.7C), (1 E.2C.3E.4D,5A.6D.7A). 
(1 E.2C.3E,4D.5A,6D.7B),(1 E,2C,3E,4D.5A,6D,7C).(1 E.2C,3E,4 D.5B,6^7A).(1 E,2C,3E,4D.5B.6A.7B).(1 E,2C.3E. 
4D.5B,6A,7C),(1 E.2C.3E,4D,5B,6B,7A), (1 E,2C,3E.4D.5B,6B.7B),(1 E,2C,3E,4D.5B,6B,7C),(1 E.2C,3E,4D.5B,6C, 

2S 7A),(1E.2C.3E.4D.5B.6CJB),(1E.2C.3E.4D,5B.6CJC),(1E,2C.3E.4D.5B.6DJA).(1E.2C.3E.4D.5^^^^ (1E.2C. 
3E.4D.5B,6D.7C),(1 E,2C.3E,4E,5A,6A,7A),(1 E,2C.3E.4E,5A.6A,7B).(1 E^,3E,4 E,5A,6A.7C),(1 E.2C,3E,4E.5A, 
6B7A).(1 E.2C.3E.4E,5A.6B.7B),(1 E.2C.3E,4E.5A.6B.7C), (1 E,2C,3E,4E,5A,6C,7A),(1 E.2C,3E,4E,5A,6C,7B).(1 E, 
2C,3E,4E.5A.6C JC).(1 E,2C.3E.4 E,5A,6D.7A),(1 E,2C,3E.4E,5A.6D,7B).(1 E,2C,3E.4E.5A.6D.7C).(1 E,2C,3E.4E, 
5B.6A.7A). (1 E,2C.3E.4E.5B,6A.7B).(1 E.2C.3E.4E.5B,6A.7C),(1 E,2C.3E.4E.5B.6B.7A).(1 E.2C.3E,4 E.5B.6B,7B). 

30 (1 E.2C.3E,4E,5B.6B.7C),(1 E.2C.3E.4E.5B,6CJA),(1 E.2C,3E.4E,5B.6C,7B), (1 E.2C,3E.4E.5B,6C,7C),(1 E;2C.3E, 
4E.5B,6D,7A).(1 E^C.3E.4E.5B.6D.7B).(1 E.2C.3E.4 E.5B,60.7C).(1 E^ D,3A.4A.5A.6A.7A).(1 E.2D.3A.4A.5A.6A. 
7B).(1 E.2D,3A.4A.5A.6A.7C), (1 E,2D.3A.4A.5A,6B.7A),(1 E,2D,3A.4A.5A,6B,7B).(1 E.2D.3A,4A,5A,6B,7C).(1 E.2D. 
3A,4 A.5A,6C,7A).{1 E,2D,3A,4A,5A,6C,7B),(1 E,2D.3A,4A,5A,6C.7C),(1 E,2D,3A,4A,5A.6D.7A). (1 E,2D,3A,4A,5A, 
6D,7B),(1 E.2D,3A,4A.5A,6D.7C),(1 E,2D,3A,4A,5B,6A.7A).(1 E,2D,3A,4 A.5B,6A.7B).(1 E,2D,3A.4A,5B,6A,7C).(1 E. 

35 2D.3A.4A,5B,6B,7A).(1 E.2D,3A,4A.5B.6B,7B). (1 E,2D,3A,4A.5B,6B,7C).(1 E,2D.3A,4A.5B.6C,7A).{1 E.2D,3A,4A,5B, 
6C,7B).(1 E,2D,3A.4 A.5B.6C7C).(1 E,2D,3A,4A,5B,6D,7A),(1 E^D.3A.4A,6B.6D,7B),(1 E^D,3A.4A,5B,6D,7C), (1 E, 
2D.3A.4B,5A,6A,7A),(1 E,2D,3A,4B.5A.6A.7B).(1 E^D,3A.4B,5A.6A.7C).(1 E^D.3A.4 B.5A.6B,7A).{1 E.2D.3A.4B.5A. 
6B,7B).(1 E,2D.3A,4B.5A,6B.7C),(1 E.2D,3A.4B.5A,6C.7A). (1 E.2D,3A.4B.5A,6C.7B),(1 E^D.3A.4B.5A.6C.7C).(1 E, 
2D,3A,4B,5A,6D,7A),(1 E,2D,3A,4 B,5A.6D7B),(1 E.2D.3A.4B,5A,6D.7C),(1 E,2D,3A,4B,5B,6A,7A),(1 E,2D.3A.4B, 

40 5B,6A,7B), (1E,2D,3A.4B,5B,6A,7C).(1E,2D,3A,4B,5B,6B7A).{1E.2D,3A,4B,5B,6B.7B),(1E,2D,3A,4 B,5B,6B,7C). 
(1 E,2D.3A.4B.5B,6C.7A).(1 E,2D,3A,4B.5B.6C,7B).(1 E^D.3A,4B,6B,6C,7C). (1 E.2D.3A,4B,5B.6D.7A).(1 E.2D.3A, 
4B.5B.6D,7B),(1 E.2D,3A.4B,5B,6D,7C).(1 E,2D.3A.4 C,5A,6A.7A).(1 E,2D,3A,4C,5A.6A,7B).(1 E.2D,3A,4C,5A,6A, 
7C),(1 E.2D,3A,4C,5A.6B.7A). (1 E,2D,3A,4C,5A,6B,7B).(1 E,2D,3A,4C.5A.6B.7C),(1 E,2D.3A,4C,5A,6C.7A).(1 E,2D, 
3A,4 C,5A,6C7B).(1 E,2D,3A,4C.5A.6C,7C),(1 E,2D.3A,4C,5A,6D.7A),(1 E,2D.3A.4C.5A,6D.7B). (1 E.2D,3A,4C,5A. 

45 6D,7C),(1 E,2D,3A,4C.5B.6A.7A),(1 E,2D,3A,4C,5B,6A,7B).(1 E,2D,3A.4 C.5B,6A.7C).(1 E.2D,3A.4C.5B,6B JA).(1 E. 
2D,3A.4C,5B.6B.7B).(1 E.2D,3A,4C.5B,6B,7C). (1 E,2D,3A.4C.5B,6C.7A).{1 E.2D,3A,4C,5B,6C.7B),(1 E,2D.3A.4C. 
5B,6C.7C).{1 E,2D,3A.4 C.5B.6D,7A),(1 E^D,3A,4C.5B,6D,7B),(1 E^D.3A.4C,5B.6D,7C).(1 E,2D.3A.4D.5A.6A.7A). 
(1 E.2D.3A.4D,5A.6A,7B).(1 E.2D,3A,4D,5A,6A.7C).(1 E.2D.3A,4D,5A,6B.7A),(1 E,2D,3A.4 D,5A,6B,7B),(1 E,2D,3A. 
4D,5A,6B,7C),(1 E,2D,3A,4D,5A,6C,7A),(1 E,2D.3A,4D,5A,6C,7B), (1 E,2D.3A,4D,5A.6C,7C),(1 E,2D,3A,4D.5A,6D, 

50 7A).(1 E,2D,3A,4D.5A,6D.7B).(1 E,2D.3A,4 D,5A.6D,7C),{1 E.2D,3A,4D.5B.6A.7A),(1 E.2D,3A.4D.5B.6A.7B),(1 E.2D. 
3A,4D.5B.6A.7C). (1 E.2D.3A.4D.5B,6B.7A).(1 E.2D.3A,4D.5B.6B.7B),(1 E;2D.3A.4D.5B,6B.7C),(1 E,2D,3A.4 D.5B, 
6C,7A),{1 E.2D.3A.4D,5B,6C.7B).(1 E^D,3A.4D.5B,6C.7C).{1 E,2D,3A,4D.5B,6D,7A), (1 E,2D.3A,4D.5B,6D.7B),(1 E, 
2D.3A.4D.5B.6D.7C).(1 E,2D.3A.4E.5A,6A.7A).{1 E.2D,3A,4 E.5A.6A,7B).{1 E.2D.3A,4E.5A.6A.7C).(1 E^D.3A.4E, 
5A.6B,7A).(1 E.2D.3A,4E,5A.6B.7B). (1 E.2D,3A.4E.5A.6B,7C).(1 E^D.3A,4E.5A,6C,7A).(1 E^D.3A,4E,5A,6C,7B). 

55 {1E.2D,3A,4 E.5A.6C,7C).(1E,2D.3A.4E,5A.6D.7A),(1 E.2D.3A,4E,5A,6D,7B),(1E.2D,3A,4E,5A,6D,7C), (1 E,2D,3A. 
4E,5B,6A.7A).(1 E.2D,3A.4E.5B,6A,7B).(1 E.2D.3A.4E.5B.6A.7C).{1 E.2D.3A.4 E,5B.6B.7A).(1 E.2D.3A.4E.5B.6B. 
7B).(1 E,2D.3A,4E.5B.6B.7C).(1 E.2D.3A.4E.5B,6C.7A), (1 E,2D.3A,4E.5B.6C.7B),(1 E,2D.3A.4E.5B.6C.7C),(1 E,2D, 
3A.4E,5B,6D,7A).(1 E,2D.3A,4 E.5B.6D7B).(1 E,2D,3A,4E.5B,6D,7C),{1 E,2D.3B,4A,5A,6A.7A),(1 E,2D.3B,4A.5A. 
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eA.7B), (1 E,2D,3B,4A,5A.6A.7C),(1 E;2D.3B,4A,5A,6B,7A),(1 E.2D.3B.4A,5A,6B.7B),{1 E,2D.3B,4 A.5A,6B.7C).(1 E, 

2D.3B,4A.5A.6C.7A).(1 E^D.3B.4A,5A.6C.7B).(1 E^D,3B.4A,5A.6C.7C), (1 E.2D,3B,4A.5A.6D.7A),(1 E^D.3B.4A, 

5A.6D.7B).{1 E^D.3B,4A.5A.6D.7C).(1 E^D,3B.4 A.5B.6A,7A).(1 E,2D,3B.4A.5B.6A,7B).(1 E^D.3B.4A.5B.6A.7C). 

(1 E.2D.3B.4A.5B.6B.7A). (1 E,2D,3B,4A.5B,6B,7B),(1 E^D,3B.4A.5B.6B JC).(1 E^D,3B.4A,5B.6C,7A).(1 E^D,3B,4 
5 A.5B.6C,7B).(1 E^D.3B,4A,5B,6C,7C),(1 E^D,3B,4A,5B,6D.7A),(1 E^D,3B,4A.5B.6D,7B). (1 E^D,3B.4A,5B,6D,7C), 

(1 E.2D,3B.4B.5A,6A.7A),(1 E^D,3B,4B.5A,6A,7B),(1 E^D,3B,4 B.5A,6A.7C),(1 E^D,3B,4B,5A.6B,7A).(1 E^D.3B. 

4B.5A,6B,7B).(1E.2D.3B.4B.5A,6B.7C). (1E^D.3B,4B.5A,6C.7A).(1E^D.3B.4B.5A.6C.7B).(1E.2D.3B.4B.5A.6C. 

7C),(1 E,2D.3B,4 B,5A.6D,7A).(1 E,2D,3B.4B,5A,6D.7B),(1 E,2D,3B.4B,5A,6D,7C),(1 E.2D,3B,4B.5B,6A,7A), (1 E,2D. 

3B.4B.5B,6A,7B).(1 E^D,3B,4B.5B.6A.7C).{1 E^D,3B.4B.5B.6B.7A).{1 E.2D,3B.4 B.5B.6B.7B).(1 E.2D,3B,4B,5B.6B, 
10 7C).(1 E,2D,3B.4B.5B,6C,7A).(1 E;2D.3B.4B,5B,6C.7B), (1 E^D.3B.4B.5B.6C,7C),(1 E^D,3B.4B,5B.6D,7A),(1 E^D, 

3B,4B.5B,6D,7B).(1 E^D.3B.4 B.5B,6D,7C),(1 E.2D.3B.4C.5A.6A,7A).(1 E^D.3B.4C,5A.6A,7B).(1 E,2D.3B,4C,5A, 

6A.7C), (1 E.2D,3B,4C.5A.6B.7A).{1 E^D.3B,4C.5A.6B,7B).{1 E^D,3B,4C,5A.6B,7C),(1 E,2D,3B.4 C,5A,6C.7A),{1 E. 

2D.3B,4C.5A.6C.7B).{1 E,2D,3B,4C,5A.6C.7C).(1E^D.3B,4C.5A,6D.7A). (1 E.2D.3B.4C.5A,6D,7B).{1 E,2D.3B,4C, 

5A,6D.7C).(1 E,2D,3B.4C,5B,6A.7A).(1 E,2D.3B,4 C.5B.6A,7B).(1 E,2D.3B.4C.5B.6A.7C).(1 E^D,3B,4C.5B.6B.7A). 
15 (1 E.2D,3B.4C,5B,6B,7B), (1 E.2D.3B.4C.5B,6B,7C),(1 E,2D.3B.4C,5B.6C.7A).(1 E^ D^B.4C.5B,6C,7B).(1 E^D,3B.4 

C,5B,6C,7C).(1 E,2D.3B,4C.5B,6D.7A).(1 E^D.3B.4C.5B.6D,7B),{1 E,2D,3B.4C,5B.6D,7C). (1 E;2D.3B.4D,5A.6A, 

7A),(1E,2D,3B,4D.5AMJB),(1E,2D,3B.4D.5A.6A.7C),(1E^D,3B,4 D,5A.6B.7A),(1E.2D,3B,4D.5A,6B,7B).(1E,2D. 

3B.4D.5A,6B.7C),(1E,2D.3B,4D.5A,6C.7A). {1E.2D,3B,4D,5A,6C,7B),(1E,2D,3B,4D,5A.6C.7C),(1E,2D,3B,4D,5A. 

6D,7A),{1 E.2D.3B,4 D.5A.6D.7B).(1 E,2D,3B,4D.5A.6D.7C).(1 E^D.3B.4D,5B.6A.7A),(1 E,2D,3B,4D,5B.6A.7B). (1 E. 
20 2D.3B.4D.5B.6A.7C).(1 E,2D,3B.4D,5B.6B,7A),(1 E.2D,3B.4D,5B.6B7B).(1 E.2D,3B.4 D.5B.6B,7C).(1 E^D^B.4D. 

5B,6C.7A).{1 E,2D.3B.4D,5B.6C.7B).(1 E,2D.3B,4D,5B.6C.7C), (1 E^D,3B.4D,5B,6D.7A).(1 E,2D.3B.4D,5B,6D,7B), 

(1 E,2D.3B.4D.5B,6D.7C),{1 E.2D.3B.4 E.5A,6A.7A),(1 E,2D.3B.4E.5A.6A,7B).{1 E.2D.3B,4E.5A.6A.7C).(1 E.2D.3B. 

4E.5A,6B,7A). (1 E.2D,3B.4E,5A.6B,7B).(1 E.2D.3B,4E.5A.6B,7C).(1 E,2D.3B.4E.5A.6C,7A).(1 E.2D.3B,4 E.5A.6C. 

7B),(1 E,2D.3B,4E.5A.6C.7C),(1 E,2D,3B,4E,5A.6D.7A),(1 E,2D,3B,4E,5A.6D.7B), (1 E,2D,3B,4E,5A,6D.7C).(1 E.2D, 
25 3B.4E,5B,6A.7A).(1E.2D.3B.4E.5B,6A.7B).(1E.2D,3B.4 E.5B,6AJC),(1E^D,3B.4E,5B,6B.7A).(1 E,2D,3B.4E,5B,6B. 

7B).(1 E.2D.3B.4E.5B,6B.7C). (1 E.2D.3B.4E.5B,6C.7A),(1 E,2D,3B.4E.5B.6C,7B),(1 E,2D.3B.4E,5B.6C,7C).(1 E.2D, 

3B,4 E,5B,6D,7A),(1 E.2D,3B,4E,5B.6D.7B).(1 E.2D.3B,4E.5B,6DJC),(1 E.2D.3C,4A,5A,6A,7A). (1 E,2D.3C.4A,5A, 

6AJB).(1E.2D.3C.4A.5A.6A.7C).(1E.2D,3C,4A,5A,6B.7A).(1E^D.3C.4 A.5A.6B,7B).(1E.2D,3C.4A,5A.6B.7C).(1E. 

2D.3C.4A.5A,6C.7A),(1 E,2D,3C.4A.5A,6C,7B), (1 E.2D,3C,4A,5A,6C.7C),(1 E.2D.3C.4A.5A.6D.7A).(1 E,2D.3C.4A. 
30 5A.6D,7B),{1 E,2D.3C.4 A,5A,6D,7C),(1 E,2D.3C,4A.5B,6A,7A),(1 E,2D,3C,4A.5B.6A JB),(1 E,2D,3C,4A.5B,6A.7C), 

(1 E,2D,3C,4A.5B,6B,7A).(1 E,2D,3C.4A.5B,6B,7B).(1 E^D.3C,4A.5B.6B.7C).(1 E.2D,3C,4 A.5B,6C,7A),(1 E.2D.3C. 

4A,5B.6C.7B).(1 E^D.3C.4A,5B,6C,7C).(1 E.2D,3C,4A,5B.6D,7A). (1 E,2D.3C.4A.5B.6D.7B),{1 E,2D.3C.4A,5B,6D, 

7C),(1 E,2D,3C,4B,5A,6A,7A).(1 E,2D.3C,4 B.5A,6A,7B),(1 E.2D.3C,4B.5A.6A,7C),(1 E,2D.3C.4B,5A,6B.7A),(1 E.2D. 

3C.4B,5A,6B,7B), (1 E.2D,3C.4B,5A,6B,7C),(1 E.2D,3C,4B,5A.6C,7A),(1 E.2D,3C,4B,5A.6C7B),(1 E,2D,3C,4 B,5A. 
35 6C.7C),{1 E,2D,3C,4B,5A.6D,7A),(1 E.2D,3C.4B,5A.6D,7B),{1 E,2D.3C.4B,5A.6D.7C), (1 E,2D.3C.4B,5B,6AJA),(1 E. 

2D,3C,4B,5B,6A,7B).(1 E,2D,3C,4B.5B,6A,7C).(1 E.2D,3C.4 B.5B,6B.7A).(1 E.2D,3C,4B,5B.6B,7B),(1 E,2D,3C,4B, 

5B.6B,7C),(1 E.2D,3C.4B.5B,6C.7A). (1 E,2D.3C.4B.5B.6C.7B),(1 E.2D.3C,4B.5B,eC.7C).(1 E^D.3C.4B,5B.6D.7A), 

(1 E,2D.3C.4 B.5B.6D.7B).(1 E,2D.3C,4B.5B.6D.7C).(1 E.2D.3C.4C.5A.6A,7A).{1 E,2D,3C.4C,5A.6A.7B). (1 E.2D,3C. 

4C.5A,6A,7C),(1 E,2D,3C,4C,5A,6B,7A).{1 E,2D.3C.4C,5A,6B7B),(1 E,2D,3C,4 C.5A,6B,7C).(1 E,2D,3C,4C,5A.6C. 
^0 7A),(1 E,2D,3C,4C,5A,6C,7B),(1 E,2D,3C,4C,5A,6C,7C), (1 E,2D,3C,4C,5A,6D,7A),(1 E,2D,3C.4C,5A,6D.7B).(1 E,2D, 

3C,4C,5A,6D.7C),(1 E^D.3C,4 C.5B.6A.7A).(1 E^D,3C.4C.5B,6A,7B),(1 E,2D.3C.4C.5B.6A,7C),{1 E.2D.3C,4C,5B, 

6B,7A). (1 E^D,3C.4C.5B.6B,7B),(1 E^D.3C.4C.5B.6B.7C).(1 E.2D.3C,4C,5B,6C,7A),(1 E.2D,3C.4 C,5B,6C7B),(1 E. 

2D.3C,4C,5B,6C,7C),(1 E,2D,3C,4C,5B.6D,7A),(1 E,2D.3C,4C,5B,6D,7B). (1 E,2D,3C,4C,5B,6D,7C).(1 E,2D,3C,4D, 

5A,6A.7A).(1 E,2D,3C.4D,5A,6A,7B).(1 E,2D,3C.4 D,5A,6A.7C).(1 E,2D,3C,4D.5A.6B.7A).(1 E.2D,3C.4D.5A.6B.7B), 
45 (1 E.2D,3C,4D,5A,6B,7C), (1 E.2D.3C.4D,5A.6C.7A).(1 E.2D.3C,4D.5A,6C.7B),(1 E.2D.3C.4D.5A,6C.7C). (1 E.2D.3C, 

4D,5A.6D.7A),(1 E.2D.3C.4D,5A,6D.7B).(1 E.2D.3C.4D,5A.6D,7C),(1 E.2D,3C.4 D.5B,6A.7A).(1 E^D,3C.4D,5B.6A. 

7B),(1 E.2D,3C.4D.5B,6A.7C).(1 E^D,3C,4D,5B,6B,7A). (1 E,2D.3C,4D,5B,6B.7B),(1 E,2D,3C,4D,5B.6B.7C).(1 E^D. 

3C,4D,5B,6C.7A).(1 E,2D,3C.4 D,5B,6C,7B),(1 E.2D.3C,4D,5B.6C.7C),(1 E,2D,3C.4D,5B,6D.7A),(1 E,2D,3C.4D.5B. 

6D,7B). (1 E,2D.3C,4D,5B,6D,7C).(1 E,2D,3C.4E,5A,6A,7A),(1 E^D.3C,4E.5A,6A,7B),(1 E,2D,3C,4 E.5A,6A,7C).(1 E, 
50 2D,3C.4E.5A,6B.7A).(1 E,2D,3C.4E.5A.6B,7B).(1 E.2D,3C.4E,5A.6B.7C). (1 E.2D,3C,4E.5A,6C.7A).(1 E,2D.3C,4E. 

5A.6C,7B),(1 E^D,3C.4E.5A,6C,7C),(1 E.2D.3C,4 E.5A.6D.7A),{1 E.2D^C,4E.5A.6D,7B),(1 E,2D,3C,4E.5A,6D.7C). 

(1 E,2D,3C.4E.5B.6A,7A). (1 E^D,3C.4E,5B,6A,7B).(1 E^ D,3C,4E,5B.6A.7C).(1 E^D,3C.4E,5B.6B,7A).(1 E^D.3C.4 

E.5B.6B.7B).(1 E^D.3C.4E.5B.6B.7C).(1 E^D,3C.4E.5B.6C,7A).(1 E^D.3C,4E.5B.6C.7B). (1 E^D,3C.4E.5B.6C. 

7C).{1 E.2D.3C.4E.5B,6D.7A).{1 E^D.3C.4E.5B.6D,7B).(1 E^D.3C.4 E.5B.6D,7C),(1 E,2D.3D.4A,5A.6A.7A).(1 E,2D. 
55 3D,4A.5A.6A.7B),(1 E,2D.3D.4A,5A,6A,7C), (1 E,2D,3D,4A,5A,6B,7A),(1 E,2D,3D,4A,5A.6B,7B),(1 E,2D,3D,4A,5A. 

6B.7C),(1 E,2D.3D.4 A.5A,6C.7A).(1 E,2D.3D,4A,5A.6C.7B).(1 E,2D,3D,4A,5A,6C,7C).(1 E.2D.3D.4A,5A.6D.7A), (1 E. 

2D.3D.4A,5A,6D.7B),(1 E.2D.3D.4A.5A.6D,7C).(1 E^D.3D.4A.5B.6A.7A).(1 E.2D.3D.4 A,5B.6A.7B).(1 E^D.3D,4A. 

5B.6A,7C).(1 E,2D,3D.4A,5B,6B,7A),(1 E.2D,3D.4A.5B,6B,7B), (1 E,2D,3D,4A.5B,6B.7C),{1 E,2D.3D.4A.5B,6C.7A), 
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(1 E.2D.3D.4A.5B,6C.7B).{1 E^D.3D.4 A,5B,6C.7C).(1 E^D,3D.4A.5B,6D.7A).(1 E^D,3D.4A,5B,6D,7B).(1 E,2D,3D, 
4A.5B,6D.7C). (1 E,2D.3D,4B.5A,6A,7A).(1 E^D,3D,4B.5A,6A.7B),(1 E.2D,3D.4B,5A,6A,7C),(1 E.2D.3D.4 B.5A.6B. 
7A).(1 E.2D.3D.4B,5A.6B.7B).{1 E.2D.3D.4B.5A.6B,7C).(1 E,2D,3D.4B,5A,6C,7A), (1 E.2D.3D,4B.5A,6C.7B).(1 E.2D. 
3D,4B.5A.6C.7C).(1 E^D.3D.4B.5A.6D.7A).(1 E,2D.3D.4 B.5A.6D.7B).(1 E,2D,3D,4B.5A,6D.7C).(1 E.2D.3D.4B,5B. 
6A,7A).(1 E,2D,3D.4B,5B.6A.7B), (1 E^D,3D,4B.5B.6A.7C).(1 E^D.3D,4B.5B,6B.7A),(1 E,2D,3D.4B,5B.6B,7B),(1 E, 
2D.3D.4 B.6B.6B.7C),(1E,2D.3D.4B.5B.6C,7A).(1E,2D.3D,4B.5B.6C,7B).(1E^D.3D.4B.5B,6C.7C), (1 E;2D.3D,4B. 
5B.6D.7A).(1 E.2D.3D.4B,5B.6D.7B).(1 E,2D.3D.4B.5B,6D.7C).(1 E,2D.3D.4 C.5A,6A.7A),(1 E.2D,3D.4C,5AM,7B). 
(1 E,2D,3D,4C.5A.6A.7C),(1 E.2D.3D.4C.5A,6B.7A), (1 E,2D,3D,4C.5A,6B.7B).(1 E.2D.3D,4C,5A,6B,7C).(1 E,2D,3D. 
4C,5A.6C.7A).(1 E.2D,3D.4 C.5A,6C.7B).(1 E.2D,3D,4C,5A.6C.7C).(1 E.2D.3D.4C.5A.6D.7A).{1 E,2D.3D.4C.5A.6D. 
7B), (1 E^D.3D,4C.5A.6D.7C),(1 E^D.3D.4C.5B.6A.7A).(1 E.2D.3D.4C.5B.6A.7B).(1 E;2D,3D.4 C.5B.6A,7C),(1 E^D. 
3D,4C,5B.6B,7A),(1 E;2D,3D,4C.5B.6B,7B).{1 E.2D,3D.4C,5B.6B.7C). (1 E^D,3D.4C,5B,6C,7A).(1 E^D,3D,4C,5B, 
6C,7B),(1 E,2D.3D.4C.5B,6C,7C).(1 E.2D,3D.4 C,5B.6D,7A),(1 E.2D,3D.4C,5B,6D.7B),(1 E,2D,3D,4C,5B,6D.7C),(1 E. 
2D.3D.4D,5A,6A.7A), (1 E.2D.3D,4D.5A.6A,7B),(1 E,2D.3D.4D,5A,6A,7C).(1 E,2D.3D.4D,5A,6B.7A).(1 E^D.3D,4 D. 
5A,6B.7B).(1 E,2D.3D.4D,5A.6B,7C).(1 E.2D.3D.4D.5A,6C,7A).{1 E,2D.3D,4D.5A.6C.7B). (1 E^D,3D.4D.5A.6C.7C). 
(1 E.2D.3D,4D,5A.6D.7A).(1 E.2D.3D.4D.5A,6D.7B).(1 E,2D,3D.4 D,5A.6D,7C).{1 E.2D,3D.4D.5B.6A.7A),(1 E.2D.3D. 
4D.5B.6A.7B),(1 E;2D.3D.4D.5B,6A.7C). (1 E^D,3D,4D.5B.6B.7A).(1 E,2D,3D.4D.5B.6B.7B),(1 E.2D,3D.4D.5B.6B. 
7C).(1 E,2D,3D,4 D,5B,6C,7A),(1 E,2D,3D,4D.5B.6C.7B),(1 E,2D,3D,4D.5B,6C,7C).(1 E,2D,3D,4D,5B.6D JA). (1 E^D. 
3D.4D,5B,6D,7B),(1 E,2D,3D,4D.5B,6D,7C),(1 E.2D,3D.4E.5A,6A.7A),(1 E,2D,3D.4 E,5A,6A,7B).(1 E,2D,3D,4E,5A, 
6A,7C).(1 E.2D.3D,4E,5A,6B,7A).(1 E.2D.3D.4E,5A,6B.7B). (1 E^D.3D.4E.5A.6B.7C),(1 E,2D.3D.4E,5A.6C,7A),(1 E, 
2D.3D,4E.5A.6C.7B),(1 E.2D,3D,4 E,5A.6C.7C).(1E,2D.3D.4E.5A.6D,7A).(1E^D,3D.4E.5A.6D.7B).(1E,2D.3D.4E. 
5A.6D,7C). (1E,2D.3D.4E.5B,6A.7A),(1E.2D.3D.4E,5B.6A.7B).(1E,2D.3D.4E.5BM.7C).(1E^D,3D.4 E.5B.6B.7A), 
(1 E,2D.3D.4E.5B,6B.7B),(1 E,2D.3D.4E.5B.6B.7C).(1 E.2D,3D.4E.5B,6C,7A). (1 E.2D,3D.4E,5B,6C.7B),(1 E.2D.3D, 
4E,5B,6C.7C).(1 E.2D.3D.4E,5B.6D,7A).(1 E,2D.3D,4 E.5B,6D.7B),(1 E.2D,3D,4E,5B,6D.7C).(1 E.2D,3E,4A,5A,6A. 
7A),(1 E,2D,3E.4A.5A.6A,7B), (1 E,2D,3E,4A,5A.6A.7C),(1 E,2D,3E,4A,5A.6B,7A),{1 E.2D,3E.4A.5A,6B.7B),(1 E.2D, 
3E,4 A,5A.6B,7C).(1 E.2D.3E.4A.5A.6C,7A).(1 E.2D.3E.4A,5A,6C.7B).(1 E.2D,3E.4A.5A,6C,7C), (1 E^D,3E.4A,5A. 
6D,7A).(1 E.2D,3E.4A.5A,6D,7B).(1 E^D.3E,4A,5A.6D.7C),(1 E,2D,3E.4 A.5B.6A.7A),(1 E.2D,3E,4A,5B,6A.7B),(1 E. 
2D.3E.4A.5B,6A.7C).(1 E,2D.3E.4A,5B.6B,7A), (1 E.2D,3E.4A,5B,6B.7B),(1 E,2D,3E,4A,5B.6B,7C).(1 E,2D,3E,4A,5B. 
6C,7A).(1 E.2D.3E.4 A.5B,6C.7B).(1 E,2D.3E.4A,5B,6C.7C),(1 E,2D.3E,4A.5B,6D.7A).(1 E,2D,3E,4A.5B.6D.7B). (1 E. 
2D.3E,4A.5B.6D.7C).(1 E.2D,3E.4B.5AM,7A).(1 E,2D,3E,4B.5A,6A.7B).(1 E.2D,3E,4 B.5A.6A.7C).{1 E.2D,3E,4B. 
5A,6B,7A),(1 E,2D.3E,4B,5A,6B,7B),(1 E,2D.3E,4B.5A,6B7C). (1 E,2D,3E.4B.5A,6C.7A),(1 E,2D.3E,4B,5A,6C.7B), 
(1 E.2a3E,4B.5A.6C,7C).(1 E,2D.3E.4 B.5A,6D.7A).(1 E,2D.3E.4B,5A.6D,7B).(1 E.2D.3E.4B,5A.6D,7C).(1 E.2D.3E, 
4B.5B,6A.7A), (1 E.2D,3E.4B,5B.6A.7B).(1 E.2D.3E.4B,5B.6A,7C).(1 E.2D,3E,4B.5B,6B,7A).(1 E.2D.3E,4 B.5B,6B. 
7B),(1E,2D.3E,4B,5B,6B.7C),(1E,2D,3E,4B,5B.6C,7A).(1E.2D,3E,4B.5B,6C,7B). (1E,2D,3E.4B,5B,6C.7C),{1E.2D, 
3E.4B.5B.6D.7A),{1 E,2D,3E,4B.5B.6D,7B).(1 E,2D.3E.4 B.5B.6D,7C),(1 E,2D,3E.4C.5A,6A.7A),(1 E,2D.3E.4C,5A. 
6A.7B).(1 E.2D.3E,4C.5A,6A.7C), (1 E.2D,3E.4C.5A,6B,7A),(1 E.2D,3E.4C,5A,6B.7B).{1 E,2D,3E.4C.5A,6B,7C),{1 E. 
2D,3E,4 C,5A,6C,7A),(1 E,2D,3E,4C,5A,6C.7B),(1 E,2D,3E,4C,5A,6C,7C),(1 E,2D,3E.4C.5A,6D.7A), (1 E^D,3E.4C. 
5A.6D.7B).(1 E.2D,3E,4C.5A.6D.7C).(1 E.2D.3E,4C,5B.6A.7A),(1 E.2D.3E.4 C,5BM.7B).(1 E.2D.3E.4C.5B.6A.7C). 
(1 E,2D.3E,4C,5B,6B,7A),(1 E.2D.3E,4C.5B.6B.7B). (1 E,2D.3E,4C.5B,6B7C).(1 E,2D,3E.4C.5B.6CJA),(1 E,2D,3E, 
4C,5B,6C7B),(1 E,2D,3E.4 C,5B,6C,7C).(1 E,2D,3E,4C,5B.6D,7A),(1 E,2D,3E.4C.5B.6D.7B),{1 E,2D,3E.4C,5B,6D. 
7C), (1E.2D,3E,4D,5A,6A,7A),(1E,2D,3E.4D.5A,6A,7B),(1E,2D,3E,4D,5A,6A,7C),(1E,2D,3E,4 D,5A,6B,7A),(1E,2D, 
3E,4D,5A,6B.7B),(1 E,2D.3E.4D,5A,6B.7C).{1 E.2D.3E.4D,5A,6C.7A). (1 E.2D.3E.4D.5A,6C,7B).(1 E,2D.3E.4D,5A. 
6C,7C),(1 E.2D.3E,4D.5A,6D.7A),(1 E,2D,3E,4 D.5A.6D,7B),(1 E,2D,3E.4D,5A,6D.7C),(1 E,2D,3E,4D.5B,6A,7A).(1 E. 
2D,3E,4D,5B,6A,7B), (1 E,2D,3E,4D,5B,6A,7C),(1 E,2D,3E,4D,5B.6B.7A).(1 E,2D,3E.4D,5B,6B,7B),(1 E.2D,3E,4 D. 
5B,6B,7C).(1 E.2D.3E.4D,5B.6C.7A).(1 E,2D,3E,4D.5B,6C,7B).(1 E,2D.3E,4D.5B.6C,7C), (1 E,2D,3E,4D.5B.6D.7A), 
(1 E,2D.3E,4D,5B,6D.7B),(1 E.2D,3E.4D,5B,6D,7C).(1 E,2D,3E.4 E.5A,6A,7A).(1 E,2D.3E,4E,5A,6A.7B),(1 E.2D.3E, 
4E.5A,6A,7C).(1 E,2D,3E.4E,5A.6B.7A). (1 E,2D.3E.4E,5A.6B.7B).(1 E^D.3E.4E.5A.6B.7C).(1 E.2D.3E,4E,5A,6C. 
7A).(1 E.2D,3E.4 E.5A.6C.7B).(1 E,2D,3E.4E.5A.eC.7C).(1 E.2D3E,4E.5A.6D.7A).(1 E,2D.3E.4E.5A.6D.7B). (1 E.2D. 
3E.4E,5A,6D,7C),(1 E^D,3E.4E.5B,6A,7A).(1 E^D,3E.4E.5B,6A.7B),{1 E,2D,3E.4 E.5B,6A,7C),(1 E.2D,3E.4E.5B,6B. 
7A).(1E,2D,3E,4E,5B,6B.7B),(1E.2D,3E,4E,5B,6B.7C), (1 E.2D,3E,4E,5B,6C,7A),(1E,2D.3E,4E,5B,6C,7B),(1E,2D. 
3E.4E,5B,6C,7C),(1 E,2D.3E,4 E,5B,6D.7A),(1 E.2D,3E,4E,5B.6D,7B),(1 E,2D,3E.4E,5B.6D,7C).(1 E,2E.3A.4A.5A. 
6A,7A). (1 E,2E.3A.4A.5A,6A.7B).(1 E,2E,3A,4A.5A,6A.7C).(1 E.2E,3A.4A,5A,6B.7A).(1 E.2E,3A.4 A,5A,6B,7B),(1 E, 
2E,3A.4A.5A.6B,7C).(1 E.2E,3A.4A,5A.6C.7A).(1 E.2E.3A,4A,5A.6C,7B). (1 E.2E,3A,4A.5A,6C,7C).(1 E.2E,3A.4A,5A. 
6D,7A).(1 E^E.3A.4A,5A.6D.7B).{1 E.2E.3A.4 A.5A.6D.7C).(1 E.2E.3A.4A.5B,6A.7A).(1 E.2E.3A.4A.5B.6A.7B),(1 E, 
2E,3A,4A,5B.6A.7C). {1 E.2E.3A.4A.5B.6B,7A),(1 E,2E,3A.4A,5B,6B.7B).(1 E.2E,3A.4A,5B.6B.7C).(1 E,2E,3A,4 A.5B, 
6C,7A).(1E.2E.3A.4A,5B.6C,7B),(1E,2E.3A.4A,5B.6C,7C).(1E.2E.3A,4A.5B,6D,7A). (1E.2E.3A,4A.5B.6D,7B),(1E 
2E.3A,4A,5B.6D.7C).(1 E,2E,3A.4B.5A.6A,7A),(1 E.2E,3A.4 B.5A.6A.7B).(1 E,2E.3A,4B.5A.6A.7C).{1 E^E.3A.4B,5a! 
6B.7A),(1 E.2E.3A,4B,5A,6B.7B). (1 E^E.3A.4B,5A.6B.7C).(1 E.2E.3A.4B.5A,6C.7A).(1 E,2E.3A.4B.5A.6C.7B).{1 E. 
2E.3A.4 B,5A,6C.7C).{1 E.2E.3A,4B.5A,6D,7A).(1 E,2E.3A.4B,5A,6D,7B),(1 E,2E.3A.4B.5A.6D,7C). (1 E,2E,3A,4B 
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5B.6A.7A),(1 E,2E.3A.4B.5B.6A.7B).(1 E,2E.3MB.5B,6A,7C),(1 E,2E.3A,4 B.5B.6B,7A),(1 E,2E,3A,4B,5B.6B,7B), 

(1 E.2E,3A.4B.5B.6B,7C).(1 E^E,3A,4B.5B.6C.7A), (1 E,2E,3A,4B.5B.6C.7B),(1 E^E.3A.4B.5B.6C,7C).{1 E^E.3A. 

4B,5B.6D.7A).(1 E.2E.3A.4 B.5B,6D.7B).{1 E.2E.3A,4B.5B.6D.7C).(1 E.2E.3A,4C.5A.6A,7A).(1 E^E.3A.4C,5A,6A, 

7B). (1 E,2E.3A.4C.5A.6A,7C).(1 E.2E.3A.4C.5A.6B,7A).(1 E.2E.3A.4C.5A.6B.7B).(1 E.2E,3A.4 C.5A.6B.7C),(1 E.2E. 
5 3A,4C,5A,6C.7A).(1 E,2E,3A.4C.5A.6C.7B).(1 E^E,3A,4C,5A,6C.7C), (1 E,2E,3A,4C,5A,6D.7A),(1 E,2E.3A.4C,5A. 

6D,7B),(1 E^E.3A.4C,5A,6D,7C),{1 E^E.3A.4 C,5B.6A.7A).(1 E.2E.3A.4C.5B.6A.7B),(1 E,2E.3A.4C.5B.6A.7C).(1 E. 

2E,3A.4C.5B.6B,7A). (1 E^E,3A,4C,5B,6B,7B).(1 E;2E.3A,4C.5B,6B,7C).(1 E^ E,3A.4C.5B.6C,7A),(1 E^E.3A.4 C. 

5B,6C.7B).(1 E.2E.3A.4C.5B.6C,7C).(1 E,2E.3A,4C,5B.6D,7A).(1 E^E,3A.4C.5B.6D,7B), (1 E,2E.3A.4C.5B.6D.7C). 

(1 E.2E.3A,4D.5A.6A,7A).(1 E^E.3A.4D.5A.6A,7B).(1 E^E,3A.4 D,5A,6A,7C).(1 E^E,3A,4D.5A,6B.7A).(1 E^E,3A. 
10 4D.5A,6B7B).(1 E.2E.3A,4D.5A.6B.7C). (1 E^E,3A.4D.5A,6C.7A).(1 E^E.3A.4D.5A.6C,7B).(1 E.2E.3A,4D.5A.6C, 

7C).(1 E,2E,3A,4 D.5A.6D,7A),(1 E,2E,3A.4D.5A.6D,7B).(1 E.2E,3A.4D,5A,6D,7C).(1 E;^E.3A,4D.5B,6A,7A), (1 E.2E. 

3A,4D.5B.6A.7B).(1 E^ E.3A.4D.5B.6A,7C).(1 E^E.3A.4D.5B.6B.7A).(1 E^E,3A,4 D,5B,6B,7B),(1 E^ E,3A.4D.5B.6B. 

7C).(1 E.2E.3A,4D.5B.6C.7A).(1 E^E,3A.4D,5B.6C.7B), (1 E^E.3A,4D.5B.6C.7C).(1 E^E,3A.4D,5B.6D.7A).(1 E^E, 

3A,4D,5B.6D.7B),(1 E.2E.3A.4 D,5B.6D.7C).{1 E;2E,3A,4E.5A,6A,7A),(1 E,2E.3A.4E.5A.6A.7B).(1 E^E,3A.4E.5A,6A, 
15 7C). (1 E^E.3A,4E.5A.6B.7A).(1 E.2E,3A.4E.5A.6B,7B).{1 E^E.3A,4E.5A.6B.7C).(1 E^E.3A.4 E,5A.6C JA).{1 E.2E, 

3A,4E.5A,6C,7B).(1 E^E,3A,4E.5A.6CJC).{1 E^E.3A.4E.5A,6D.7A). (1 E,2E,3A.4E.5A.6DJB).(1 E,2E,3A.4E,5A.6D. 

7C),(1 E,2E.3A,4E,5B,6A,7A),(1 E.2E,3A,4 E.5B,6A.7B).(1 E;2E,3A,4E.5B,6A.7C).(1 E.2E,3A.4E,5B.6B.7A).(1 E.2E. 

3A.4E,5B,6B,7B). (1 E,2E.3A,4E,5B.6B.7C),(1 E,2E,3A,4E,5B.6C,7A),(1 E,2E,3A.4E,5B.6C.7B).{1 E^E.3A,4 E.5B,6C. 

7C),(1 E.2E.3A,4E.5B,6D,7A).(1 E.2E.3A.4E,5B.6D.7B),(1 E.2E.3A.4E.5B.6D.7C), (1 E.2E.3B.4A.5A.6A.7A).(1 E,2E. 
20 3B.4A,5A,6A.7B).{1 E.2E.3B.4A.5A.6A.7C).(1 E.2E.3B.4 A,5A.6B,7A).(1 E.2E.3B.4A.5A.6B.7B).(1 E^E.3B,4A,5A.6B. 

7C).{1 E,2E.3B.4A.5A.6C,7A). (1 E^E.3B,4A.5A,6C JB).(1 E.2E,3B.4A.5A,6C.7C).{1 E,2E,3B.4A.5A.6D.7A).(1 E^E. 

3B.4 A.5A,6D.7B).(1 E^E,3B,4A.5A.6D.7C),(1 E.2E^B,4A.5BM.7A),(1 E.2E.3B,4A.5B.6A.7B). (1 E^E.3B.4A,5B.6A. 

7C),(1 E.2E.3B,4A,5B.6B.7A),(1 E,2E.3B.4A.5B.6B.7B),(1 E.2E,3B.4 A,5B.6B.7C),(1 E^E,3B,4A.5B.6C.7A).(1 E,2E. 

3B,4A.5B,6C,7B),{1 E,2E.3B,4A.5B.6C,7C). {1 E,2E.3B,4A.5B,6D,7A),(1 E.2E.3B.4A.5B.6D,7B).(1 E.2E,3B.4A.5B.6D, 
25 7C),(1 E.2E.3B.4 B.5A.6A.7A).(1 E^E.3B.4B,5A,6A.7B),(1 E,2E,3B.4B.5A.6A.7C),(1 E.2E.3B.4B.5A,6B.7A), (1 E.2E. 

3B,4B.5A,6B,7B),(1 E,2E.3B,4B,5A.6B.7C).(1 E,2E,3B,4B.5A.6C.7A).(1 E.2E.3B,4 B.5A,6C.7B),(1 E,2E.3B,4B,5A.6C. 

7C).(1 E,2E,3B,4B,5A.6D,7A).{1 E,2E,3B.4B.5A.6D.7B). (1 E,2E,3B.4B.5A,6D,7C).(1 E,2E,3B,4B.5B.6A.7A).(1 E^E. 

3B.4B.5B.6A.7B),(1 E.2E.3B,4 B,5B.6A.7C),(1 E;2E.3B.4B,5B.6B,7A),(1 E,2E,3B,4B.5B.6B,7B).(1 E,2E.3B.4B.5B.6B. 

7C), (1 E.2E.3B,4B.5B,6C.7A).(1 E.2E.3B.4B,5B,6C,7B),(1 E.2E,3B,4B.5B,6C.7C),(1 E.2E,3B.4 B.5B,6D,7A).(1 E,2E. 
30 3B,4B.5B,6D.7B),(1 E.2E,3B,4B.5B,6D,7C).{1 E,2E,3B.4C.5A,6A,7A), (1 E,2E,3B,4C.5A.6A JB).(1 E,2E,3B,4C,5A.6A. 

7C),(1 E.2E.3B,4C,5A,6B.7A).{1 E.2E.3B.4 C.5A,6B.7B).(1 E.2E,3B,4C.5A.6B.7C).(1 E.2E,3B.4C,5A.6C.7A),(1 E.2E. 

3B.4C.5A.6C,7B). (1 E.2E.3B,4C.5A,eC.7C),(1 E^E.3B,4C.5A.6D.7A).(1 E^E.3B.4C,5A,6D.7B).{1 E^E.3B.4 C.5A. 

6D,7C),(1 E,2E.3B,4C,5B,6A,7A),(1 E,2E,3B,4C,5B,6AJB),(1 E,2E.3B,4C,5B.6A,7C). (1 E,2E.3B,4C.5B.6B.7A),(1 E. 

2E,3B,4C,5B.6B,7B),(1 E,2E.3B.4C.5B.6B,7C),{1 E.2E,3B,4 C,5B.6C,7A),(1 E.2E,3B.4C.5B.6C,7B),(1 E,2E.3B,4C. 
35 5B.6C.7C).(1 E,2E.3B.4C.5B.6D.7A), (1 E.2E.3B.4C.5B.6D.7B).(1 E,2E.3B,4C,5B.6D,7C).(1 E^E,3B.4D.5A.6A,7A). 

(1 E,2E,3B,4 D,5A,6A,7B),(1 E,2E.3B.4D.5A,6A,7C),(1 E^E,3B,4D,5A.6B.7A), (1 E,2E,3B.4D.5A,6B.7B),(1 E,2E.3B. 

4D.5A.6B,7C),(1 E.2E.3B.4D.5A.6C.7A).(1 E,2E.3B.4 D.5A.6C,7B).(1 E,2E,3B.4D,5A.6C.7C).{1 E.2E,3B.4D.5A,6D, 

7A).(1 E.2E.3B.4D.5A.6D.7B), (1 E,2E,3B.4D.5A,6D.7C),(1 E.2E.3B.4D,5B.6A,7A).(1 E,2E,3B.4D.5B.6A.7B).(1 E^E, 

3B,4 C.5B,6A,7C).(1 E,2E,3B.4D,5B,6B,7A),(1 E,2E,3B,4D,5B.6B,7B),(1 E,2E.3B,4D.5B.6B JC), (1 E,2E,3B,4D,5B. 
40 6C.7A),(1 E,2E.3B,4D,5B.6C,7B).(1 E.2E.3B,4D,5B,6C.7C),(1 E,2E.3B,4 D.5B.6D,7A).(1 E,2E,3B.4D.5B.6D,7B).(1 E, 

2E,3B,4D,5B.6D.7C),(1 E,2E,3B,4E,5A.6A.7A). (1 E.2E.3B,4E.5A.6A.7B).(1 E.2E.3B,4E,5AM.7C).(1 E,2E.3B.4E.5A. 

6B,7A).(1 E^E,3B.4 E.5A,6B,7B),(1 E.2E.3B,4E.5A.6B,7C).(1 E,2E.3B,4E.5A.6C.7A).(1 E,2E,3B,4E.5A,6C,7B), (1 E, 

2E,3B.4E,5A.6C.7C).{1 E.2E.3B,4E.5A,6D,7A),(1 E,2E.3B.4E,5A.6D.7B),{1 E^E;3B.4 E.5A,6D,7C),(1 E.2E,3B,4E.5B. 

6A.7A),(1 E,2E.3B.4E.5B.6A.7B),{1 E,2E.3B,4E,5B.6A.7C), (1 E.2E,3B,4E,5B,6B.7A).{1 E.2E.3B.4E.5B.6B.7B).(1 E. 
45 2E.3B,4E,5B,6B,7C).(1 E.2E.3B.4 E,5B.6C.7A).(1 E,2E,3B,4E,5B,6C.7B).(1 E.2E.3B.4E.5B,6C,7C).(1 E.2E,3B.4E,5B. 

6D.7A). (1 E,2E.3B,4E,5B,6D,7B).(1 E.2E.3B.4E,5B,6D.7C).(1 E.2E.3C.4A,5A,6A.7A),(1 E,2E,3C.4 A.5A.6A.7B).(1 E. 

2E.3C.4A.5A.6A.7C).{1 E.2E.3C.4A.5A,6B.7A).(1 E.2E.3C.4A.5A.6B.7B). (1 E.2E.3C.4A.5A.6B.7C).(1 E.2E.3C.4A.5A. 

6C,7A),(1 E.2E.3C.4A,5A,6C,7B).(1 E;2E.3C,4 A.5A,6C,7C).(1 E^E,3C.4A.5A.6D.7A).(1 E.2E,3C.4A.5A.6D.7B),(1 E, 

2E,3C.4A,5A,6D.7C). (1 E.2E,3C.4A.5B,6A,7A).(1 E.2E,3C,4A,5B,6A,7B).(1 E^ E.X.4A,5B,6A,7C).(1 E,2E.3C.4 A, 
SO 5B.6B,7A).(1 E.2E,3C.4A.5B,6B.7B).(1 E.2E.3C.4A.5B.6B,7C).(1 E.2E.3C.4A.5B.6C,7A), (1 E.2E.3C.4A.5B.6C.7B). 

(1 E,2E,3C.4A,5B,6C,7C),(1 E.2E.3C.4A.5B.6D.7A).(1 E.2E,3C.4 A,5B,6D.7B).(1 E.2E,3C.4A.5B.6D.7C).(1 E^E,3C. 

4B,5A.6A,7A),(1 E.2E.3C,4B.5A,6A.7B). (1 E.2E.3C,4B,5A.6A,7C),(1 E,2E.3C.4B,5A,6B.7A).(1 E,2E,3C.4B.5A.6B. 

7B).(1 E.2E.3C.4 B.5A.6B,7C),{1 E^E.3C,4B,5A,6C.7A),(1 E;2E.3C.4B.5A,6C,7B).(1 E^E.3C.4B,5A.6C.7C). (1 E^E, 

3C,4B,5A.6D.7A),(1 E,2E.3C.4B.5A,6D.7B),{1 E.2E.3C.4B,5A,6D,7C),(1 E.2E.3C.4 B.5B,6A JA).(1 E.2E.3C.4B.5B. 
55 6A,7B).(1 E,2E,3C,4B.5B,6A.7C),(1 E,2E.3C,4B,5B,6B.7A), (1 E,2E,3C,4B.5B,6B,7B).(1 E,2E.3C.4B,5B.6B,7C).(1 E, 

2E.3C.4B,5B.6C.7A),(1 E,2E,3C.4 B.5B,6C,7B),(1 E,2E.3C.4B.5B.6C.7C).(1 E.2E.3C,4B,5B.6D.7A).(1 E.2E,3C.4B, 

5B.6D,7B). (1 E^E.3C,4B,5B,6D.7C).(1 E,2E.3C,4C,5A.6A.7A),(1 E,2E.3C.4C.5A,6A.7B),(1 E,2E.3C.4 C.5A.6A.7C), 

(1 E,2E.3C,4C.5A.6B.7A),(1 E,2E.3C,4C.5A.6B,7B).(1 E^E,3C.4C,5A,6B.7C), (1 E,2E.3C,4C,5A,6C.7A).(1 E.2E,3C. 
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4C,5A.6C,7B).(1 E^E^C.4C^,6C.7C).(1 E^E.3C.4 C.5A.6D,7A).(1 E^E.3C,4C.5A.6D,7B),(1 E,2E,3C.4C.5A 6D, 
7C).(1 E^E.3C.4C.5B.6A.7A). (1 E,2E.3C.4C.5B.6A.7B).(1 E^E.3C,4C.5B.6A.7C),(1 E^E,3C,4C.5B,6B.7A).{1 E.2E. 
3C.4 C.5B,6B,7B).(1 E^E,3C,4C,5B.6B,7C),(1 E;2E.3C.4C.5B.6C.7A).(1 E.2E,3C.4C.5B.6C.7B). (1 E,2E.3C 4C 5B 
6C.7C).(1 E.2E.3C.4C,5B.6D,7A).(1 E.2E.3C.4C.5B.6D,7B),{1 E.2E,3C.4 C.5B,6D.7C).(1 E.2E,3C.4D.5A.6A.7A).(1 E 

5 2E.3C.4D,5A.6A.7B).(1 E,2E,3C,4D.5A.6A.7C). (1 E^E,3C,4D,5A,6B,7A).(1 E;iE.3C.4D,5A.6B,7B),(1 E;2E^,4D. 
5A.6B.7C),(1 E.2E^.4 D^.6C.7A).(1 E^E.3C,4D.5A,6C.7B).(1 E^E.3C.4D,5A.6C,7C).(1 E^.3C.4D.5A,6D,7A) 
(1 E.2E.3C.4D.5A,6D.7B).{1 E^E.3C,4D.5A.6D.7C),(1 E.2E.3C.4D,5B.6A.7A).{1 E^E.3C.4 D.5B.6A.7B) (1 E 2E 3C 
4D.5B.6A.7C),{1 E.2E.3C.4D.5B,6B,7A).{1 E,2E.3C,4D.5B,6B.7B). (1 E,2E,3C.4D,5B,6B.7C).(1 E,2E.3C.4D;5b'6c' 
7A),(1 E.2E.3C,4D.5B,6C,7B),(1 E^E,3C.4 D.5B.6C,7C).(1 E;2E.3C.4D.5B,6D.7A),(1 E,2E.3C,4D,5B,6D 7B) (1 E^E 

10 3C.4D,5B.6D.7C). (1E^E.3C,4E.5A.6A.7A).(1E^E.3C,4E,5A.6A.7B).(1E^E.3C.4E.5A.6A.7C).(1E^E^.4 E5a' 
6B.7A).(1 E.2E.3C.4E.5A.6B.7B).(1 E.2E.3C,4E,5A.6B.7C).(1 E.2E.3C.4E.5A.6C.7A), (1 E,2E,3C,4E,5A.6C 7B) (1 e' 
2E,3C.4E.5A.6C.7C).(1 E^E^C.4E.5A.6D.7A),(1 E,2E.3C.4 E.5A,6D,7B).(1 E,2E.3C.4E.5A.6D,7C),(1 E.2E 3C 4E* 
5B,6A.7A).(1 E^E.3C.4E.5B.6A,7B), (1 E^E,3C,4E,5B.6A,7C).{1 E.2E.3C.4E.5B,6B.7A).(1 E^E,3C.4E.5B 6B 7B)' 
(1 E,2E.3C.4 E.5B,6B.7C).(1 E,2E,3C.4E.5B.6C.7A),(1 E^E.3C.4E.5B.6C.7B).(1 E^E.3C.4E,5B.6C.7C) (1 E^E 3c' 

15 4E.5B.6D.7A).(1 E,2E.3C.4E,5B.6D.7B).(1 E^E.3C,4E.5B.6D.7C).(1 E^E.3D.4 A.5A.6A.7A).(1 E^E.3D.4A.Sa'6a' 
7B).(1 E,2E.3D.4A,5A.6A.7C).(1 E.2E.3D.4A.5A.6B.7A). (1 E,2E.3D.4A,5A.6B.7B).(1 E^E.3D.4A.5A,6B,7C) (1 e!2e' 
3D.4A.5A,6C.7A).(1 E^E.3D.4 A.5A.6C.7B),(1 E,2E,3D,4A,5A.6C,7C),(1 E,2E,3D.4A.5A.6D,7A).(1 E^E,3D 4A 5a" 
6D,7B). (1E^E.3D.4A.5A.6D.7C),{1E,2E,3D.4A,5B,6A,7A),(1E,2E.3D,4A,5B,6A.7B),(1E,2E,3D,4 A,5B 6A 7C) (1e' 
2E.3D.4A,5B,6B.7A),(1 E.2E,3D.4A.5B,6B.7B).{1 E.2E.3D,4A.5B,6B,7C). (1 E.2E.3D,4A,5B,6C.7A),(1 E.2E,3b 4A 5b' 

20 6C.7B).(1 E.2E.3D.4A.5B.6C.7C).(1 E.2E.3D.4 A,5B.6D.7A),(1 E,2E,3D,4A,5B.6D.7B).(1 E.2E.3D,4A.5B.60 7C) (1 e' 
2E,3D,4B.5A.6A.7A). (1 E^E,3D,4B.5A.6A.7B).(1 E.2E.3D.4B.5A,6A.7C).(1 E^E.3D.4B,5A.6B,7A).(1 E^E.3D.4 b' 
5A.6B.7B),(1 E^ E^D,4B.5A.6B,7C).(1 E^E.3D.4B,5A.6C.7A).(1 E.2E.3D.4B.5A.6C.7B). (1 E.2E.3D.4B.5A,6C,7C) 
(1 E.2E.3D.4B,5A,6D,7A),(1 E.2E.3D.4B.5A.6D.7B).(1 E.2E,3D.4 B.5A.6D.7C),(1 E.2E.3D,4B.5B,6A.7A).(1 E,2E 3D 
4B.5B,6A.7B).(1E.2E.3D,4B,5B,6A,7C), (1E,2E.3D,4B,5B,6B,7A).(1E,2E,3D.4B,5B.6B.7B).(1E,2E.3D.4B 5B 6b' 

ZS 7C).(1 E.2E.3D.4 B.5B,6C,7A),(1 E,2E.3D,4B,5B.6C,7B),{1 E.2E.3D.4B,5B,6C.7C).(1 E.2E.3D.4B.5B.6D.7A). (1 E^E 
3D.4B.5B,6D.7B),(1 E.2E,3D,4B,5B,6D,7C).(1 E,2E,3D,4C,5A,6A,7A),(1 E.2E,3D.4 C.5A.6A.7B).(1 E,2E.3D.4C 5a' 
6A.7C).(1 E^E.3D.4C.5A.6B.7A),(1 E.2E.3D,4C,5A,6B,7B). (tE^E^D,4C.5A,6B,7C).(1 E.2E.3D,4C.5A,6C,7A) (1 E 
2E.3D.4C.5A.6C.7B).(1 E^E^D.4 C.5A.6C.7C),(1 E^E.3D.4C,5A.6D.7A),(1 E,2E.3D,4C.5A.6D.7B),{1 E.2E.3D 4C 
5A,6D,7C), (1E.2E.3D.4C.5B.6A.7A).(1E,2E,3D,4C,5B,6A,7B),{1E,2E.3D,4C.5B.6A.7C).(1E^E.3D.4 C.5B,6B 7A) 

30 (1 E.2E,3D.4C,5B,6B,7B),(1 E,2E,3D,4C,5B,6B,7C),(1 E,2E,3D.4C,5B,6C,7A), (1 E,2E.3D.4C,5B,6C.7B),(1 E^E,3d' 
4C.5B.6C.7C),(1 E.2E.3D.4C.5B.6D,7A),(1 E.2E.3D.4 C,5B,6D.7B).(1 E.2E.3D.4C.5B,6D.7C).(1 E.2E.3D.4DM 6A 
7A),(1 E,2E.3D,4DM.6A,7B). (1 E.2E.3D.4D.5A.6A,7C).(1 E^E^D,4DM.6B,7A),(1 E.2E,3D.4D.5A,6B,7B).{1 E 2E 
3D.4 D.5A.6B.7C).(1 E,2E.3D.4D.5A.6C.7A).{1 E,2E.3D.4D,5A.6C.7B).{1 E,2E,3D,4D,5A,6C.7C). (1 E,2E.3D 4D 5a' 
60.7A).(1E,2E,3D,4D.5A,6D,7B),(1E,2E,3D,4D,5A,6D,7C),(1E,2E.3D.4 D,5B,6A,7A),(1E,2E,3D,4D,5B.6A 7B) (IE* 

35 2E.3D,4D,5B,6A.7C),(1 E,2E.3D,4D,5B,6B,7A), (1 E,2E,3D.4D,5B,6B,7B),(1 E^E.3D.4D.5B,6B.7C).(1 E,2E.3D 4d' 
5B.6C,7A),(1 E,2E.3D,4 D.5B,6C,7B),(1 E,2E.3D,4D,5B,6C.7C),(1 E,2E,3D,4D.5B.6D.7A).(1 E.2E,3D.4D.5B.6D 7B) 
(1 E.2E.3D.4D.5B.6D.7C).(1 E^.3D.4E.5A.6A.7A).(1 E^E^D,4E.5A.6A.7B).(1 E^.3D.4 E.5A.6A.7C),(1 E^E.3D 
4E,5A,6B.7A).(1 E^ E^D.4E.5A.6B.7B).(1 E.2E,3D.4E.5A,6B,7C). (1 E.2E,3D,4E,5A.6C,7A).(1 E,2E.3D,4E.5A 6C 
7B),(1 E,2E.3D,4E,5A,6C,7C),(1 E,2E,3D.4 E.5A,6D.7A),(1 E,2E,3D,4E.5A.6D,7B),(1 E.2E.3D,4E,5A.6D,7C) (1 E 2E 

40 3D,4E.5B.6A,7A), (1 E.2E.3D,4E,5B,6A,7B),(1 E,2E,3D,4E.5B.6A.7C).(1 E,2E,3D,4E,5B.6B.7A),(1 E.2E,3D 4 e'sb' 
6B,7B),(1E,2E,3D,4E.5B,6B.7C),(1E.2E.3D.4E.5B,6C.7A).(1E.2E,3D,4E,5B.6C.7B). (1E,2E.3D,4E.5B.6C.7C) (1e' 
2E,3D,4E,5B,6D,7A).(1 E.2E,3D.4E,5B.6D,7B).(1 E.2E,3D.4 E,5B,6D,7C),(1 E.2E.3E,4A.5A.6A,7A).(1 E^E^E,4A 5A 
6A.7B).(1 E^E,3E,4A,5A,6A,7C), (1 E,2E.3E,4A.5A,6B.7A),(1 E^E,3E,4AM,6B,7B).(1 E.2E,3E.4A,5A.6B.7C).(1 E 
2E.3E.4 A.5A.6C,7A).(1 E^E.3E,4A.5A.6C.7B).{1 E.2E.3E.4A.5A,6C.7C).(1 E.2E.3E.4A,5A,6D.7A). (1 E.2E 3E 4A 

« 5A,6D,7B),(1 E,2E,3E.4A.5A,6D.7C),(1 E,2E,3E.4A.5B.6A.7A),(1 E.2E,3E,4 A,5B,6A.7B),(1 E^E,3E.4A,5B 6A 7C)' 
(1 E,2E,3E,4A,5B,6B.7A).(1 E,2E,3E.4A.5B.6B.7B), (1 E,2E,3E.4A,5B,6B.7C).(1 E.2E.3E.4A,5B.6C.7A).(1 E^E 3E 
4A,5B.6C.7B).(1 E.2E.3E.4 A.5B.6C.7C).(1 E.2E.3E,4A,5B.6D,7A).(1 E^ E.3E.4A.5B.6D.7B).(1 E^E.3E.4A^B,6D. 
7C). (1E^E.3E.4B.5A,6A.7A).{1E^E3E,4B^6A.7B).(1E,2E.3E,4B,5A.6A.7C).(1E^E^E,4 B.5A.6B,7A),(1 E 2E 
3E.4B,5A.6B.7B),(1 E^E,3E,4B^A.6B.7C),(1 E.2E.3E.4B,5A,6C,7A), (1 E.2E.3E,4B,5A.6C,7B).(1 E,2E,3E,4B 5A 6c' 

SO 7C).(1 E.2E.3E.4B.5A,6D,7A),(1 E,2E.3E,4 B,5A.6D,7B),(1 E,2E,3E,4B,5A,6D.7C),(1 E.2E.3E,4B,5B.6A,7A).(1 e'2e' 
3E.4B.5B,6A.7B). (1 E.2E.3E.4B,5B.6A.7C),(1 E.2B.3E.4B,5B,6B.7A).(1 E.2E,3E,4B.5B.6B,7B).(1 E,2E.3E.4 B.5B.6b'. 
7C).(1 E,2E,3E,4B,5B,6C,7A).(1 E.2E,3E,4B,5B,6C,7B).(1 E.2E.3E.4B,5B,6C.7C). (1E^E,3E.4B,5B.60.7A) (IE 2E 
3E.4B.5B.6D.7B).(1 E^E.3E.4B.5B.6D.7C).(1 E^E^E.4 CM.6A,7A).(1 E;2E.3E.4C.5A,6A.7B).(1 E.2E.3E.4C,5a'6a' 
7C).(1 E^ E.3E.4C,5A.6B.7A). (1 E,2E.3E.4C.5A.6B.7B).(1 E.2E.3E.4C.5A,6B.7C).(1 E,2E.3E.4C,5A.6C.7A).(1 E^E 

55 3E.4 C.5A.6C.7B).(1 E,2E.3E,4C.5A,6C.7C).(1 E,2E,3E.4C.5A,6D.7A).(1 E.2E.3E,4C,5A,6D.7B), (1 E.2E 3E 4C 5A 
6B.7C).(1 E.2E,3E,4C.5B,6A,7A),(1 E.2E.3E.4C.5B.6A.7B),{1 E,2E.3E,4 C,5B,6A,7C).(1 E.2E.3E.4C.5B,6B.7A) (1 e' 
2E.3E,4C,5B.6B.7B).(1 E.2E.3E.4C.5B,6B.7C). (1 E^E.3E.4C.5B.6C.7A).(1 E^E.3E,4C.5B.6C.7B).(1E;2E 3E 4c' 
5B,6C.7C).(1 E^E^E.4 C,5B.6D.7A),(1 E.2E,3E,4C.5B,6D.7B).(1 E.2E.3E.4C.5B.6D.7C).(1 E.2E.3E,4D,5A 6A 7A)' 
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(1 E,2E,3E.4D,5A,6A,7B),(1 E^E.3E,4D,5A.6A,7C).(1 E^E.3E.4D.5A,6B.7A),{1 E,2E,3E,4 D.5A,6B,7B).(1 E.2E.3E. 
4D.5A,6B,7C),(1 E,2E.3E.4D,5A.6C.7A).(1 E^E,3E.4D.5A.6C.7B), (1 E^E.3E,4D.5A.6C.7C).{1 E^E.3E,4D.5A.6D. 
7A).(1E.2E.3E.4D.5A.6D.7B).(1E.2E.3E.4 D.5A.6D.7C).(1E.2E,3E.4D,5B.6A.7A).(1E,2E.3E.4D.5B,6A.7B).(1E^E. 
3E,4D,5B.6A.7C). (1 E.2E.3E.4D,5B.6B,7A).(1 E.2E.3E.4D,5B,6B.7B).(1 E^E,3E.4D.5B.6B,7C).(1 E^E.3E.4 D.5B. 

5 6C,7A),(1 E,2E.3E,4D,5B.6C JB),(1 E;2E,3E.4D,5B.6C.7C),{1 E^E,3E,4D.5B.6D.7A). (1 E,2E,3E.4D,5B.6D,7B).(1 E. 
2E,3E.4D,5B,6D.7C).(1 E,2E.3E,4E,5A.6A.7A).(1 E.2E,3E.4 E,5A,6A,7B),(1 E^E.3E.4E.5A,6A,7C).(1 E^E,3E.4E.5A, 
6B.7A).(1 E.2E,3E,4E,5A,6B,7B). (1 E^E,3E.4E.5A,6B,7C).(1 E^E,3E,4E.5A,6C,7A).(1 E.2E,3E.4E.5A.6C.7B).(1 E, 
2E,3E,4 E,5A,6C,7C).(1 E,2E.3E,4E.5A.6D,7A).(1 E.2E,3E,4E,5A,6D.7B).(1 E,2E,3E.4E,5A,6D,7C). {1 E^E.3E.4E, 
5B.6A.7A).(1 E,2E.3E.4E.5B.6A.7B).(1 E.2E.3E.4E.5B.6AJC).(1 E^E.3E.4 E.5B.6B,7A).(1 E^E.3E.4E.5B.6B.7B),. 

w {1 E,2E.3E.4E.5B.6B.7C),(1 E^E.3E.4E.5B.6C JA). (1 E,2E.3E.4E,5B.6C.7B),(1 E^E,3E.4E.5B.6C.7C).(1 E^E.3E. 
4E.5B,6D.7A),{1 E^E.3E.4 E.5B,6D,7B).(1 E.2E.3E.4E.5B.6D.7C) 

[0412] And (R^R2.R^.R^,X.R6,R7.)=:{1 A^,3A.4A.5A.8A.7A) is the compound which Ri is 1 A. R2 is 2A, R3 is 3A, 
R^ is 4A, X is 5A, R^ is 6A and R^ is 7A. The other combinations are the same. 
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[0413] The substituents of R\ R2. X, R^ and R^ of above compound include the following substitution group. 
R^ = H (1 A). Me(1B), CH20H(1C), CH20Me(1D), COOH(IE). COOMe(1F). C0NHMe{1G) 

R^ = H (2A), Me(2B), CH20H(2C). CH20Me(2D). COOH{2E), CO0Me(2F), CONHMe{2G) 

X = O (XA), NH(XB) 



N-^ N-N N-N O 



[0414] The preferable combinations (R\R2,X,R3.R'*) of the substituents of above compound include the followings. 

{1 A. 2A, XA. 3A.4A). (1 A, 2A. XA, 3A, 4B). (1 A. 2A, XA, 3A, 4C). (1 A, 2A, XA. 38, 4A), (1 A, 2A, XA, 3B, 4B), (1 A, 2A. 

XA, 3B, 4C), (1 A, 2A, XA. 30, 4A), (1 A. 2A. XA. 3C. 4B). (1 A. 2A, XA. 3C, 4C). (1 A. 2A, XA. 3D. 4A), (1 A. 2A. XA, 3D. 

4B). (1 A. 2A, XA. 3D. 4C). (1 A. 2A. XB. 3A, 4A). (1 A, 2A. XB. 3A. 4B). (1 A. 2A, XB. 3A, 4C), (1 A, 2A. XB. 3B, 4A). 
50 (1 A. 2A, XB, 38, 4B). (1 A. 2A. XB. 3B. 4C). (1 A, 2A, XB. X, 4A), (1 A, 2A. XB. 3C. 48). (1 A. 2A. XB, 3C, 4C). (1 A. 2A, 

XB. 3D. 4A). (1 A. 2A. XB. 3D, 4B). (1 A. 2A, XB. 3D. 4C). (1 A, 28. XA. 3A. 4A). (1A. 2B. XA. 3A, 48), (1 A. 2B. XA. 3A. 

4C), (1A. 2B, XA, 38, 4A). (1 A. 2B. XA, 3B. 48). (1A. 28. XA. 38. 4C). (1 A. 28. XA. 3C. 4A). {1A. 28. XA. 3C. 48), 

(1A. 2B, XA, 3C. 4C). (1 A. 28. XA, 3D. 4A), (1A, 2B. XA, 3D, 48), (1 A, 2B. XA, 3D, 4C), (1 A, 28, XB. 3A, 4A), (lA, 

28, XB. 3A. 48), (1 A, 2B. XB. 3A. 4C). (1 A. 2B, XB. 38. 4A). (1 A. 28. XB, 3B. 48). (1 A. 28. XB. 3B. 4C). (1 A. 28, XB. 
55 3C. 4A). (1 A. 2B. XB. 3C. 48). (1 A, 28. XB. 3C. 4C), (1 A. 28. X8, 3D. 4A). (1 A. 28. X8. 3D. 48). (1 A. 2B. XB. 3D. 4C), 

(1 A. 2C. XA. 3A. 4A). (1 A. 2C. XA. 3A. 4B). (1 A. 2C. XA, 3A. 4C). (1 A. 2C. XA. 38, 4A). (1 A. 2C, XA. 38, 48). (1 A. 

2C, XA. 38, 4C), (1A. 2C. XA. 3C. 4A). (1 A. 2C. XA. 3C. 48). (1A. 2C. XA, 3C. 4C). (1A. 2C. XA, 3D, 4A). (1A. 2C. 

XA, 3D. 4B), (1 A. 2C. XA, 3D. 4C). (1 A, 2C, XB, 3A, 4A), (1 A, 2C. XB, 3A. 48), (1 A, 2C, XB. 3A, 4C), (1 A, 2C. XB, 38, 
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4A), (1A. 2C. XB, 3B, 48). (1A, 2C. XB, 3B, 4C). (1A, 2C, XB. 3C. 4A). (lA, 2C, XB. 3C. 4B), (1A. 2C. XB 3C 4C) 
(1 A, 2C. XB, 3D. 4A). (1 A. 2C. XB, 3D. 4B). (1A, 2C, XB. 3D. 4C). (1A. 2D. XA. 3A. 4A). (1A. 2D. XA. 3A. 48) (1a' 
2D. XA. 3A. 4C). (1 A. 2D. XA. 38. 4A). (1A. 2D. XA. 38. 48). (1A. 2D. XA. 38. 4C). (1 A. 2D, XA. 3C. 4A). (1 A 2D Xa' 
3C. 48). (1A. 2D. XA. SC. 4C). (1A. 2D. XA. 3D. 4A), (1A. 2D, XA, 3D, 48), (1 A. 2D, XA. 3D, 4C), (1 A 2d' Xb' 3a' 
4A), (1A. 2D. X8. 3A, 48). (1A, 2D, XB, 3A. 4C), (1A, 2D, XB, 38, 4A), (1A. 2D. XB. 38. 48), (1A, 2D XB 38 '4C)' 
(1A. 2D, XB. 3C. 4A). (1A. 2D. XB. 3C. 48), (1A. 2D, XB. 3C. 4C), {1A. 2D, XB. 3D. 4A). (1A. 2D. XB. 3D.4B)'. (1a' 
2D. XB. 3D. 4C). (1 A. 2E. XA. 3^ 4A). (1 A, 2E, XA. 3A. 48). (1A. 2E. XA. 3A. 4C). (1 A. 2E. XA, 38. 4A). (1 A. 2E. XA 
3B. 48), (1 A. 2E. XA.3B. 4C). (1A, 2E. XA. 3C.4A). (1A. 2E. XA. 3C. 4B). (1A. 2E. XA. 3C, 4C), (1A. 2E, XA 3D 4A) 
{1A. 2E. XA. 3D. 48). (1 A. 2E. XA. 3D. 4C). (1A. 2E. XB. 3A. 4A). (1 A. 2E. XB, 3A. 4B), (1 A, 2E. XB. 3A 4C)' (1 A, 2e' 
XB. 38. 4A). (1 A. 2E, XB. 38. 48), (1A. 2E. XB. 38, 4C). (1A, 2E. XB, 3C. 4A), (1 A, 2E. XB. 3C, 48), (1 A 2E XB 3C* 
4C), (1 A. 2E. XB. 3D, 4A). (1 A. 2E. XB. 3D. 48), (1 A. 2E. XB, 3D. 4C), (1 A. 2F. XA. 3A, 4A). (1 A. 2F. XA. 3A 48) '(lA 
2F, XA, 3A. 4C), (1A. 2F, XA, 38. 4A). (1 A, 2F, XA, 38, 4B). (1A. 2F. XA. 38. 4C). (1A. 2F. XA. 3C. 4A) (1A 2F Xa! 
3C. 48). (1 A. 2F. XA. 3C. 4C). (1 A. 2F. XA. 3D. 4A). (1 A. 2F. XA. 3D. 48). (1A. 2F. XA. 3D. 4C). (1A. 2F. XB '3A '4A) 
(lA, 2F. XB. 3A, 48). (1 A. 2F. XB. 3A. 4C), (1A. 2F. XB. 38, 4A). (1A, 2F, XB, 3B, 48), (1 A, 2F, XB 38 4C) (1A. 2F 
XB. 3C. 4A), (1A. 2F. XB, 3C, 48). (1 A. 2F. XB. 3C, 4C). (1A, 2F. XB. 3D. 4A). (1A. 2F. XB. 3D. 48). (1A 2F XB 30 
4C), (1 A, 2G. XA. 3A, 4A), (1A, 2G. XA. 3A, 4B). (lA. 2G. XA. 3A, 4C). (1A, 2G. XA, 3B, 4A). (1A. 2G XA.'3B 48)' 
(1 A, 2G. XA, 3B, 4C), (1 A. 2G, XA. SC. 4A). (1 A. 2G, XA, 3C. 48). (1A. 2G. XA. 3C. 4C). (lA. 2G. XA.'3D 4A)' (1a! 
2G. XA. 3D, 4B). (1 A. 2G, XA. 3D. 4C). (1 A. 2G. XB. 3A. 4A). (1 A. 2G. XB. 3A. 48). (1A. 20. XB, 3A 4C) (1A 2G 
XB. 3B. 4A). (1A. 2G. XB. 38. 4B). (1A. 2G. XB. 38. 4C). (1A. 2G. XB. 30. 4A). (1A, 2G. XB. 3C. 4B (1 A 2g' Xb' 
3C, 4C), (1A. 2G. XB, 3D. 4A), (1A. 2G, XB. 3D, 48), (1A, 2G, XB, 3D, 4C). (18, 2A. XA. 3A. 4A). (IB 2a' Xa' 3a' 
4B), (IB. 2A. XA. 3A. 4C). (IB. 2A, XA. 38. 4A). (18, 2A. XA. 38. 4B). (18. 2A, XA. 3B, 4C). (IB. 2A 'xA 'sC '4A)' 
(1 B, 2A. XA. 3C. 4B), (1 8. 2A. XA, 3C. 4C). (1 8. 2A. XA, 3D. 4A). (1 8. 2A. XA. 3D. 48). (1 B. 2A. XA. 3D '4C)' (1 B 
2A. XB. 3A, 4A). (1 8, 2A. XB. 3A, 4B). (1 8. 2A. XB. 3A. 4C). (1 B. 2A. XB. 38. 4A). (1 8. 2A. XB. 3B. 48) (1 8 2A Xb' 
38. 4C), (1 8. 2A. XB. 3C. 4A). (1 8. 2A. XB. 3C. 48). (1 8. 2A. XB. 3C. 4C), (1 B. 2A. XB, 3D, 4A), (1 8 2A XB 3D 48)' 
(1 B, 2A. XB. 3D. 4C). (1 8. 28. XA. 3A. 4A). (1 B, 2B. XA. 3A. 48). (1 8. 2B. XA. 3A. 40), (1 B, 2B, XA. 3B 4A)' (1 B 28* 
XA, 38. 48), (1 B. 28, XA, 3B, 40), (1 8, 28, XA. 30, 4A). (IB, 2B, XA. 30. 4B). (IB. 28, XA, 30. 40). (1 B 28 XA*3d' 
4A), (IB, 2B, XA. 3D, 4B). (IB, 2B, XA, 3D, 40), (IB, 2B, XB, 3A, 4A). (IB, 28, XB. 3A. 48). (IB. 28 XB 'sA 'aC) 
(1 B, 28. XB, 38, 4A), (1 8, 2B. XB, 38. 4B). (1 8, 2B. XB, 38. 40). (1 8. 28. XB. 30. 4A). (1 8. 28. XB. 3c'. 48) (1 8 2B 
XB. 30. 40). (1 B. 28. XB. 3D. 4A). (1 B. 28. XB. 3D, 48). (1 8. 28. XB. 3D. 40). (1 B, 20. XA. 3A. 4A), (1 8. 2C. Xa' 3a' 
48). (IB. 20. XA. 3A. 40). (18. 20. XA. 38. 4A). (IB, 20, XA. 38, 48), (IB. 20. XA, 3B, 40), (IB, 20 XA 30 '4A)' 
(IB. 20. XA, 30. 48). (1 8. 20. XA, 30. 40). (1 B. 20. XA. 3D. 4A). (1 B. 20, XA, 3D. 4B). (IB, 20 XA 3D '4O)' (1 b' 
20, XB. 3A. 4A), (1 8. 20. XB. 3A, 48), (1 B, 20, XB, 3A, 40). (1 B. 20. XB. 3B. 4A). (1 8. 20. XB. 38, 48) (1 B 20 XB* 
38, 40), (18. 20, XB, 30. 4A), (IB, 20, XB, 30. 48), (IB. 20. XB. 30. 40). (IB. 20. XB. 3D. 4A). (IB*. 20,' XB* 30 
48), (18, 20. XB. 3D. 40). (IB. 2D. XA. 3A. 4A). (IB. 2D. XA. 3A. 48). (18. 2D. XA, 3A, 40). (18, 2D XA 38 4A)' 
(1B. 2D. XA. 38. 48), (18, 2D. XA. 38. 4C). (18. 2D. XA. 30. 4A). (IB. 2D. XA. 30. 48). (IB. 2D. XA, 30 40)' (IB 
2D. XA. 3D. 4A). (1 B, 2D, XA. 3D, 48), (1 B, 2D, XA. 3D. 40), (1 B. 2D, XB, 3A. 4A), (1 B, 2D, XB, 3A 4B) (1 B 2D Xb' 
3A. 40). (IB, 2D, XB, 38. 4A). (18. 2D, XB, 3B, 4B), (IB. 2D, XB, 38. 40), (IB, 2D, XB, 30, 4A). (Ib! 2D.'xb' 30* 
4B). (1 B, 2D. XB. 30. 40). (1 B, 2D. XB. 3D. 4A). (18. 2D. XB. 3D, 4B), (18. 2D. XB. 3D. 40), (18. 2E. XA, 3A,'4A)' 
(1 B, 2E, XA, 3A, 4B). (1 B, 2E, XA. 3A, 40). (1 B. 2E. XA. 38. 4A). (1 B, 2E. XA. 38. 48), (1 B, 2E. XA, 38 40) (1 8 2E 
XA, 30. 4A). (1 B. 2E. XA. 30. 48). (1 8. 2E. XA. 30. 40). (18. 2E. XA. 3D, 4A), (1 B, 2E, XA. 3D, 48), (1 B 2E Xa' 3d' 
40). (1 B. 2E. XB. 3A. 4A). (1 B. 2E. XB, 3A, 48), (1 B. 2E. XB. 3A. 40). (1 B, 2E. XB. 38, 4A), (1 B. 2E, XB. 38 4B) '(1 b' 
2E, XB, 38. 40), (1 8, 2E, XB, 30, 4A), (1 B, 2E, XB, 30. 48), (1 B, 2E, XB, 30, 40), (1 B, 2E, XB, 3D, 4A). (1 8 2e' Xb' 
3D, 48), (1 B, 2E, XB, 3D, 40), (1 8, 2F, XA, 3A. 4A), (1 8, 2F, XA, 3A. 4B). (1 B. 2F. XA. 3A. 40). (1 B. 2F. XA. 38 4A)' 
(1 B. 2F. XA. 3B. 48). (1 8, 2F. XA. 38, 40). (1 8, 2F. XA. 30. 4A). (1 8. 2F. XA. 30. 48). (1 8. 2F. XA. 30, 40) (1 B 2F 
XA, 3D. 4A). (IB. 2F. XA. 3D. 48). (1 8, 2F, XA. 3D. 4C), (1 B. 2F, XB. 3A. 4A). (1 8. 2F. XB. 3A. 48). (1 B. 2R XB '3a' 

40).(1B.2F.XB.3B.4A).(18.2F.XB.38.4B),(1B,2F,XB,3B,40),(1B,2F,XB.3C,4A),(1B,2F.XB 30 4B) '(IB* 
2F. XB. 30, 40), (1 B, 2F, XB, 3D, 4A), (1 B. 2F, XB, 3D, 4B), (1 B, 2F, XB, 3D, 40), (1 B, 2G, XA, 3A, 4A) (1 B 2g' XA.' 
3A, 48). (IB. 2G, XA, 3A, 40), (IB, 2G, XA, 38, 4A), (IB, 2G, XA, 3B, 48), (18. 2G. XA. 38. 40). (18. 2g' Xa' 30 
4A), (1 B, 2G. XA, 30, 4B). (1 B. 2G. XA. 30. 40), (1 8, 2G, XA, 3D, 4A), (1 8. 2G, XA, 3D, 48). (1 8. 2G. XA 3D '4O)' 
(1 B. 2G. XB. 3A, 4A). (1 8, 2G, XB. 3A. 48), (1 B. 2G, XB, 3A. 40), (1 B, 2G, XB. 3B. 4A). (1 B. 2G. XB 38 '48)' (1 B 
2G. XB. 3B, 40). (1 8, 2G, XB, 30. 4A), (1 B, 2G. XB. 30. 48). (1 8. 2G. XB. 30. 40). (1 B. 2G. XB. 3D 4A) (1 B 2g' 
XB. 3D, 4B). (18. 2G, XB, 3D, 40). (10, 2A, XA. 3A, 4A). (10, 2A, XA. 3A, 4B), (10, 2A, XA. 3A, 40), (10 2a' Xa' 
3B, 4A). (10. 2A, XA, 38. 4B), (10. 2A. XA. 38. 40), (10, 2A. XA. 30. 4A). (10. 2A. XA. 30. 48). (10. 2A.' Xa' 3o' 
40). (10. 2A. XA. 3D, 4A). (10. 2A, XA, 3D, 48). (10. 2^ XA. 3D. 40). (10. 2A. X8. 3A. 4A). (10. 2A. XB 3A. 4B)' 
(10. 2A. XB. 3A. 4C). (10. 2A. XB. 3B. 4A), (10. 2A. XB. 38. 48). (10. 2A. XB. 38, 40), (10, 2A, XB 30 4A) (10 
2A. XB. 30. 48). (10. 2A. XB. 30. 40). (10. 2A. XB. 3D, 4A), (10. 2A, XB, 3D, 4B), (10, 2A. XB, 3D 40) (10 2b' 
XA. 3A. 4A), (10. 28, XA, 3A. 48). (1C. 2B. XA, 3A. 40). (10, 2B, XA. 38. 4A), (10, 28, XA, 3B, 4B) (10 28 Xa' 3b' 
40), (10. 2B. XA. 30. 4A). (10. 28. XA. 30, 4B), (10, 2B. XA. 30. 40). (10. 2B. XA. 3D. 4A). (10. 28 XA 'sD 48)' 
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(1C. 2B, XA, 3D, 4C). (1C, 2B, XB, 3A. 4A), (1C. 28. XB, 3A, 4B), (1C. 2B. XB. 3A, 4C). (1C, 2B. XB, 3B, 4A). (1C, 

2B. XB. 3B. 4B). (1C, 2B. XB. 3B. 4C). (1C. 2B. XB. 3C. 4A). (1C. 2B. XB, 3C. 4B). (1C, 2B. XB. 3C. 4C), (1C. 2B. XB, 

3D. 4A), {1C. 2B. XB. 3D. 4B), (1C. 2B. XB. 3D. 4C). (1C. 2C. XA. 3A. 4A). (1C. 2C. XA. 3A. 4B). (1C. 2C, XA. 3A. 

4C). (1C. 2C. XA. 3B. 4A). (1C. 2C. XA. 3B. 4B), (1C. 2C. XA. 3B. 4C). {1C. 2C. XA. 3C. 4A), (1C, 2C. XA, SC. 4B). 
5 (1C. 2C. XA. 3C. 4C). (1C. 2C. XA. 3D, 4A). (1C. 2C. XA. 3D. 4B). (1C. 2C. XA. 3D. 4C). (1C. 2C, XB. 3A. 4A). (1C. 

2C. XB. 3A, 4B), (1C. 2C. XB, 3A, 4C), (1C. 2C. XB, 3B. 4A). (10, 2C, XB. 3B. 4B), (1C. 2C, XB, 3B. 4C), (1C. 2C. 

XB, 3C. 4A). (1C. 2C. XB. 3C, 4B). (1C. 2C. XB. 3C, 4C). (1C. 2C. XB. 3D. 4A). (1C. 2C, XB. 3D. 4B). (1C. 2C, XB. 

3D. 4C). (1C, 2D. XA. 3A. 4A). (1C, 2D. XA. 3A. 4B), (1C, 2D. XA. 3A, 4C), (1C, 2D. XA. 38. 4A), {1C, 2D. XA. 3B. 

4B). (1C. 2D. XA. 38. 4C). {1C. 2D, XA. 3C. 4A). (1C. 2D. XA. 3C. 48). {1C. 2D. XA. 3C. 4C). (1C. 2D. XA. 3D. 4A). 
10 {1C. 2D, XA. 3D. 48), {1C. 2D. XA, 3D. 4C). (1C. 2D. XB. 3A, 4A). (1C. 2D, XB. 3A, 48), (1C, 2D, XB, 3A. 4C). (1C. 

2D. XB. 38. 4A), (1C. 2D. XB, 38. 48). (1C. 2D, XB. 38. 4C). (1C. 2D, XB. 3C. 4A), (1C, 2D. XB, 3C. 4B). (1C. 2D. 

XB. 3C, 4C). (1C. 2D. XB, 3D. 4A). (1C. 2D. XB. 3D. 48). (1C. 2D. XB. 3D. 4C). (1C. 2E. XA, 3A. 4A). (1C. 2E. XA. 

3A. 48). {1C. 2E. XA. 3A. 4C). (1C, 2E. XA. 38. 4A). {1C. 2E. XA. 38. 48). (1C. 2E, XA. 38, 4C). (1C. 2E. XA. 3C. 4A). 

(1C. 2E. XA. 3C, 48). (1C. 2E. XA. 3C, 4C). (1C, 2E. XA. 3D. 4A). {1C. 2E. XA. 3D, 48). (1C. 2E. XA. 3D. 4C). (1C. 
15 2E. X8. 3A. 4A), {1C. 2E. XB. 3A. 48). {1C. 2E. XB. 3A. 4C). (1C. 2E. XB. 38. 4A). (1C. 2E, XB. 38, 48). (1C, 2E, XB. 

38. 4C). (1C. 2E, XB, 3C. 4A). (1C. 2E. XB. 3C. 48). (1C. 2E. XB, 3C, 4C). (1C, 2E, XB. 3D, 4A), (1C. 2E, XB, 3D. 

48). (1C. 2E. XB. 3D. 4C). (1C. 2F. XA. 3A. 4A). (1C. 2F. XA. 3A. 48). (1C. 2F. XA. 3A. 4C). (1 C. 2F, XA. 38. 4A). (1C. 

2F. XA. 38, 48). (1C. 2F. XA, 38. 4C). (1C. 2F. XA. 3C. 4A), (1C. 2F, XA. 3C. 48). (1C. 2F. XA, 3C. 4C). (1C. 2F, XA. 

3D. 4A). (1C. 2F. XA. 3D. 48), (1C. 2F. XA. 3D. 4C). (1C. 2F, X8. 3A. 4A), (1C. 2F. X8. 3A, 48). (1C. 2F. XB. 3A. 4C). 
20 (1C. 2F. XB. 38. 4A). (1C. 2F. X8. 38. 48). (1C. 2F. XB. 38. 4C), (1C. 2F. XB. 3C. 4A). (1C. 2F. XB. 3C. 48). (1C. 2F. 

XB. 3C. AC), (1C, 2F. XB. 3D. 4A), (1C. 2F, XB. 3D. 48). (IC. 2F. XB, 3D. 4C). (1C. 2G. XA. 3A, 4A), (1C. 2G, XA. 3A. 

48). (1C. 2G. XA. 3A. 4C). (1C. 2G. XA. 38. 4A). (1C. 2G. XA, 38. 48). (IC. 2G, XA. 38, 4C). (IC. 2G. XA. 3C. 4A). 

(1C. 2G. XA. 3C. 48). (IC. 2G. XA. 3C. 4C). (1C. 2G. XA. 3D. 4A). (1C. 2G. XA. 3D. 48). (IC, 2G. XA. 3D. 4C). (1C. 

2G, X8. 3A, 4A). (1C. 2G. XB, 3A. 48). (IC. 2G. XB, 3A, 4C). (1C, 2G. XB. 38. 4A). (1C. 2G. XB. 38. 48). (1C. 2G. 
25 XB. 38. 4C). (IC. 2G. XB. 3C. 4A). (1C. 2G. XB. 3C. 48). (IC. 2G. XB. 3C. 4C). (1C. 2G, XB. 3D. 4A). (1C. 2G. XB. 

3D, 48). (IC. 2G. XB. 3D. 4C). (1 D, 2A. XA. 3A. 4A). (1 D. 2A. XA. 3A. 48). (ID, 2A. XA. 3A. 4C), (ID. 2A. X^ 38. 

4A), (ID, 2A, XA. 38. 48). {1D. 2A. XA. 38. 4C). (ID. 2A. XA. 3C.4A). (ID. 2A. XA. 3C. 48). (1D. 2A. XA. 3C. 4C). 

(1D. 2A, XA. 3D. 4A). {1D. 2A. XA. 3D. 48). (1D. 2A. XA. 3D. 4C). (1D. 2A. XB. 3A. 4A). (1D. 2A. XB. 3A. 48). (1D. 

2A. XB. 3A. 4C), (1 D, 2A. XB, 38. 4A). (1 D. 2A. XB. 38. 48). (1 D. 2A, XB. 3B. 4C). (1 D. 2A. XB. 3C. 4A). (1 D. 2A. XB. 
30 3C. 48). (1D. 2A, XB. 3C. 4C), (1D. 2A. XB. 3D. 4A). (ID. 2A. XB. 3D. 48). (ID. 2A. XB, 3D. 4C). (ID, 28. XA. 3A. 

4A). (1 D. 28. XA. 3A. 48). (1 D. 28. XA. 3A. 4C). (1 D. 28. XA. 38. 4A). (1 D, 28. XA. 38, 48), (1 D. 28. XA, 38, 4C), 

(1 D, 28, XA, 3C, 4A), (1 D, 28. XA, 3C, 48). (1 D, 28. XA. 3C. 4C). (1 D, 28. XA. 3D. 4A), (1 D, 28. XA. 3D. 48). (1 D. 

28. XA. 3D. 4C). (1 D. 28. XB. 3A. 4A). (1 D. 28. XB. 3A. 48). (1 D. 28. XB. 3A. 4C), (1 D. 28. XB. 38. 4A). (1 D. 28. XB. 

38. 48). (1D. 28. XB. 38, 4C). (1D. 28. XB, 3C. 4A). (ID, 28, XB. 3C. 48). (ID. 28, XB. 3C, 4C). (1D. 28. XB. 3D. 
35 4A). (1 D. 28. XB. 3D. 48). (1 D. 28. XB. 3D. 4C). (1 D. 2C. XA, 3A, 4A). (1 D. 2C. XA. 3A. 48). (1 D. 2C. XA. 3A. 4C), 

(1 D, 2C, XA. 38, 4A). (1 D. 2C, XA. 38. 48). (1 D, 2C. XA. 38, 4C). (1 D. 2C. XA, 3C, 4A), (ID. 2C. XA. 3C. 48), (1 D, 

2C. XA. 3C. 4C), (ID, 2C. XA. 3D, 4A), (ID, 2C, XA, 3D. 48). (ID, 2C. XA. 3D. 4C), (ID. 2C. XB, 3A. 4A). (ID, 2C, 

XB, 3A, 4B). (1D. 2C. XB. 3A. 4C). (1D, 2C, XB. 38. 4A). (ID. 2C, XB. 3B. 48). (1D. 2C. XB. 38. 4C). (1D. 2C. XB. 

3C. 4A), (1D. 2C. XB. 3C. 48), (1D. 2C. XB. 3C, 4C), (1D. 2C. XB. 3D, 4A). (1D. 2C. XB. 3D. 48). (1D. 2C. XB. 3D. 
40 4C). (1 D, 2D. XA. 3A. 4A). {1D. 2D. XA. 3A. 48). (1D. 2D, XA. 3A, 4C), (1D, 2D, XA. 38. 4A). (ID. 2D. XA. 38. 48). 

(1 D. 2D. XA. 38. 4C). (1 D. 2D. XA. 3C. 4A). (1 D. 2D. XA. 3C. 48). (1 D, 2D. XA. 3C. 4C). (1 D. 2D. XA. 3D, 4A), (1 D, 

2D. XA. 3D. 48), (1D. 2D. XA, 3D. 4C), (ID, 2D. XB. 3A, 4A). (ID. 2D. XB. 3A. 48), (1D, 2D, XB. 3A. 4C). (ID. 2D. 

XB. 38, 4A), (1D. 2D, XB. 38. 48). (1D. 2D. XB. 3B. 4C). (ID. 2D, XB, 3C, 4A), (1D, 2D, XB. 3C. 48). (1D, 2D. XB. 

3C. 4C). {1D. 2D. XB. 3D. 4A). (1D. 2D. XB. 3D. 48). (1D. 2D. XB. 3D. 4C). (1D. 2E. XA. 3A. 4A). (1D. 2E. XA. 3A. 
45 48). (1 D. 2E. XA. 3A. 4C). (1 D. 2E. XA, 38, 4A). (1 D. 2E. XA. 38, 48), (1 D, 2E. XA. 38. 4C). (1 D. 2E. XA. 3C. 4A). 

(1D. 2E, XA. 3C. 48), (1D, 2E. XA. 3C. 4C). (1D. 2E. XA. 3D, 4A). (1D. 2E. XA. 3D. 48), (1D. 2E, XA. 3D. 4C). (ID. 

2E. XB. 3A. 4A), (1 D. 2E. XB. 3A. 48). (1 D. 2E. XB. 3A. 4C). (1 D. 2E, XB. 38. 4A). (1 D, 2E, XB. 38. 48). (1 D. 2E. XB, 

38, 4C). (1 D. 2E. XB, 3C. 4A). (1 D. 2E. XB. 3C. 48). (1 D, 2E. XB, 3C. 4C). (1 D. 2E, XB, 3D, 4A). (1 D, 2E, XB. 3D, 

48). (1 D. 2E. XB. 3D. 4C), (1 D, 2F. XA, 3A. 4A). (1 D. 2F, XA. 3A, 48), (1 D, 2F. XA. 3A. 4C). (1 D. 2F, XA. 38, 4A). (1 D, 
50 2F. XA. 38. 48), (1 D, 2F. XA. 38. 4C). (1 D. 2F. XA. 3C. 4A). (1 D. 2F. XA. 3C. 48). (1 D. 2F. XA. 3C. 4C). (1 D. 2F. XA. 

3D. 4A). (1 D. 2F. XA. 3D. 48). (1 D. 2F. XA. 3D, 4C). (1 D, 2F. XB. 3A. 4A). (1 D. 2F. XB. 3A, 48). (1 D. 2F. XB. 3A. 4C). 

(1 D. 2F. XB. 38. 4A). (1 D. 2F. XB. 38. 48), (1 D. 2F, XB, 38. 4C). (1 D. 2F. XB. 3C. 4A). (1 D. 2F. XB. 3C. 48). (1 D. 2F. 

XB. 3C. 4C). (1 D. 2F. XB. 3D. 4A). (1 D. 2F. XB, 3D. 48). (1 D. 2F, XB. 3D. 4C). (1 D. 2G. XA. 3A. 4A). (1 D. 2G. XA. 3A. 

48). (1 D. 2G. XA. 3A. 4C). (1 D. 2G. XA. 38. 4A). (1 D. 2G. XA, 38. 48), (1 D. 2G. XA. 38. 4C). (1 D. 2G, XA, 3C. 4A). 
55 (1 D. 2G, XA. 3C. 48). (ID. 2G. XA. 3C. 4C). (1 D, 2G. XA. 3D. 4A), (1 D, 2G, XA. 3D. 48). (1 D, 2G. XA. 3D. 4C). (1 D. 

2G. XB, 3A. 4A). (1 D. 2G. XB. 3A, 48). (ID. 2G. XB. 3A, 4C), (1 D. 2G. XB. 38. 4A), (1 D, 2G. XB, 3B, 48). (ID. 2G. 

XB. 38. 4C). (1 D. 2G, XB, 3C, 4A), (1 D. 2G. XB. 3C, 48). (1 D, 2G. XB. 3C. 4C), (1 D, 2G. XB, 3D, 4A). (1 D. 2G. XB. 

3D. 48). (1 D. 2G. XB. 3D. 4C). (1 E. 2A. XA. 3A. 4A), (1 E. 2A. XA, 3A. 48), (1 E, 2A. XA. 3A, 4C), (1 E. 2A, XA. 38. 4A). 
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(1 E, 2A. XA, 3B, 4B), (1 E. 2A, XA. SB. 4C), (1 E, 2A. XA, SC. 4A), (1 E, 2A, XA. 3C, 4B), (1 E. 2A. XA. 3C. 4C). (1 E, 2A. 

XA. 3D. 4A). (1 E. 2A. XA. 3D, 4B), (1 E. 2A. XA. 3D. 4C). (1 E. 2A. XB. 3A, 4A), (1 E. 2A, XB, 3A. 4B). (1 E. 2A, XB. 3A. 

4C). {1E. 2A. XB. 3B. 4A). (1E, 2A. XB. 3B. 4B). (1E. 2A, XB. 38, 4C). (IE. 2A, XB, 3C. 4A). (1E, 2A. XB, 3C. 4B). 

(1E. 2A, XB. 3C. 4C), (IE, 2A. XB, 3D. 4A), (IE. 2A. XB, 3D, 4B). (1E, 2A, XB. 3D. 4C). (1E. 2B. XA. 3A. 4A). (1E. 
5 2B. XA. 3A. 4B), (1 E, 2B. XA. 3A. 4C). (1 E, 2B. XA. 3B. 4A). (IE, 2B. XA, 3B. 4B), (1 E. 2B, XA. 3B. 4C), (1 E. 2B. XA. 

3C. 4A), (1 E, 28. XA. 3C, 4B), (1 E, 2B. XA. 3C. 4C), (1 E, 2B, XA, 3D, 4A). (1 E. 2B, XA, 3D, 4B), (1 E, 2B. XA. 3D. 4C). 

(1 E, 2B. XB, 3A, 4A), (1 E. 2B. XB. 3A, 4B), (1 E. 2B, XB. 3A, 4C). (1 E, 2B. XB. 3B. 4A). (1E. 2B, XB. 3B. 4B). (1 E. 2B, 

XB. 3B, 4C), (1 E. 2B. XB. 3C. 4A). (1 E. 2B. XB. 3C. 4B). (1 E. 2B. XB, 3C, 4C). (1 E, 2B, XB. 3D, 4A), (1 E, 2B, XB, 3D, 

4B), (1E. 28. XB. 3D. 4C). (IE. 2C, XA. 3A, 4A). (1E. 2C. XA, 3A, 48). (IE. 2C. XA. 3A. 4C). (1E. 2C. XA, 3B. 4A), 
10 (1 E. 2C. XA, 3B. 4B), (1 E, 2C. XA. 3B. 4C). (1 E. 2C. XA. 3C, 4A), (1 E. 2C. XA. 3C. 4B). (1 E. 2C. XA, 3C. 4C). (1 E. 

2C. XA. 3D, 4A), (1 E, 2C, XA. 3D. 4B). (1 E. 2C, XA. 3D. 4C), (1 E, 2C, XB. 3A, 4A), (1 E, 2C. XB, 3A. 4B), (1 E. 2C. XB. 

3A. 4C). (IE, 2C. XB. 3B. 4A), (IE, 2C. XB. 3B, 4B). (IE, 2C. XB. 3B. 4C), (IE. 2C. XB, 3C. 4A). (IE, 2C. XB. 3C. 

48), (1 E, 2C, XB. 3C. 4C). (1 E. 2C. XB. 3D. 4A), (1 E. 2C. XB. 3D. 48). (1 E. 2C. XB. 3D. 4C). (1 E. 2D, XA. 3A. 4A). 

(1E. 2D. XA, 3A, 4B). (1E. 2D. XA. 3A. 4C). (1E. 2D. XA. 38. 4A). (1E. 2D. XA, 38. 48). (1E. 2D. XA. 38. 4C). (1E. 
IS 2D. XA. SC. 4A). (1E. 2D. XA. 3C. 48). (1E. 2D. XA. 3C. 4C). (IE. 2D. XA. 3D. 4A). (1E. 2D. XA, 3D. 48). (1E. 2D. 

XA. 3D. 4C). (1 E. 2D. XB. 3A, 4A). (1 E. 2D. XB, 3A, 48), (1 E, 2D. XB. 3A. 4C). (1 E. 2D, XB, 38. 4A). (1E. 2D, XB. 3B. 

48). (IE. 2D. XB, 38. 4C). (1E. 2D. XB. 3C. 4A). (1E. 2D, XB. 3C. 4B). (IE. 2D. XB. 3C. 4C). (1E. 2D. XB. 3D. 4A). 

(1E. 2D, XB. 3D. 4B). (IE. 2D. XB. 3D. 4C). (IE. 2E. XA. 3A. 4A). (1E. 2E, XA. 3A. 48), (1E. 2E. XA. 3A. 4C). (1E. 

2E. XA. 3B. 4A). (1 E. 2E, XA. 38. 48). (1 E. 2E. XA, 38. 4C). (1 E, 2E. XA. 3C. 4A), (1 E, 2E, XA, 3C, 48), (1 E, 2E, XA. 
20 3C, 4C). (1 E. 2E. XA. 3D, 4A). (1 E. 2E. XA. 3D. 48). (1 E. 2E, XA. 3D. 4C), (1 E. 2E. XB. 3A, 4A). (1 E. 2E. XB. 3A. 4B). 

(1 E. 2E. XB. 3A. 4C). (1 E. 2E. XB. 3B. 4A). (1 E. 2E. XB, 3B. 48). (1 E, 2E, XB. 38. 4C), (1 E, 2E. XB, 3C, 4A). (1 E, 2E, 

XB. 3C. 4B), (1 E. 2E. XB. 3C, 4C). (1 E. 2E. XB, 3D. 4A). (1 E. 2E. XB, 3D, 48). (1 E. 2E. XB. 3D. 4C). (1 E. 2F. XA. 3A. 

4A). (IE, 2F, XA, 3A. 48), (1 E, 2F, XA. 3A. 4C). (1 E, 2F. XA. 38. 4A). (1 E. 2F. XA. 38. 48). (1 E. 2F. XA. 38. 4C). (1 E. 

2F, XA, 3C, 4A), (1 E, 2F. XA. 3C. 48). (1 E. 2F. XA. 3C, 4C), (1 E, 2F, XA. 3D. 4A). (1 E. 2F, XA. 3D. 48), (1 E. 2F, XA. 
25 3D. 4C). (1 E. 2F. XB. 3A. 4A). (1 E, 2F. XB. 3A. 48). (1 E. 2F, XB, 3A. 4C). (IE. 2F. XB. 38. 4A). (IE. 2F, XB. 38, 48). 

(1 E. 2F. XB. 3B. 4C). (1 E. 2F. XB. 3C, 4A). (1 E. 2F, XB. 3C. 4B), (1 E. 2F. XB. 3C, 4C). (1 E, 2F, XB, 3D. 4A), (1 E. 2F. 

XB. 3D. 4B). (1 E, 2F. XB, 3D. 4C). (1 E, 2G. XA. 3A, 4A). (1 E, 2G, XA, 3A, 48). (1 E, 2G, XA. 3A. 4C). (1 E. 2G. XA. 3B. 

4A). (1E, 2G, XA. 38, 48), (1E, 2G, XA, 3B.4C), (IE, 2G, XA, 3C. 4A). (IE. 2G, XA, 3C, 48), (1E, 2G. XA. 3C. 4C). 

(1 E, 2G. XA, 3D, 4A). (1 E. 2G. XA. 3D. 4B), (1 E. 2G. XA. 3D, 4C), (1 E, 2G. XB. 3A, 4A). (1 E. 2G, XB, 3A. 4B). (1 E, 
30 2G. XB. 3A, 4C), (1 E, 2G. XB. 3B, 4A). (1 E, 2G, XB, 3B, 4B). (1 E, 2G, XB, 3B. 4C). (1 E. 2G, XB, 3C. 4A). (1 E. 2G. 

X8. SC. 4B). (1 E. 2G. XB, SC. 4C), (1 E. 2G, XB, 3D. 4A), (1 E, 2G, XB. 3D, 48). (1 E, 2G, XB. 3D. 4C). (1 F. 2A, XA. 

3A. 4A). (IF, 2A. XA, 3A. 48), (IF, 2A. XA, 3A. 40). (IF. 2A. XA. 38. 4A). (IF, 2A. XA, 38, 4B), (IF, 2A, XA, 3B. 40), (IF. 

2A. XA. 30, 4A), (IF, 2A, XA. 30, 48), (IF, 2A. XA, 30, 40), (IF, 2A, XA, 3D, 4A). (IF, 2A, XA, 3D, 4B). (IF. 2A, XA, 3D. 

40), (IF. 2A. XB. 3A. 4A). (IF. 2A. XB. 3A. 48). (IF. 2A. XB. 3A. 40). (IF, 2A, XB. SB. 4A). (IF. 2A. XB, 38. 4B). (IF. 2A. 
35 XB. 3B. 40). (IF. 2A, XB. SO. 4A), (IF. 2A, XB, 30. 48). (IF. 2A. XB. 30. 40). (IF. 2A, XB, 3D. 4A). (IF. 2A. XB, 3D, 48), 

(IF, 2A, XB. 3D, 40), (IF, 2B. XA. 3A. 4A), (IF, 28. XA, 3A, 4B). (IF, 28. XA, SA. 40). (IF. 28. XA. SB. 4A), (IF. 28. XA, 

38. 48). (IF. 2B. XA, SB, 40). (IF, 28, XA, 30, 4A), (IF. 28, XA. 30, 48), (IF, 2B. XA, 30, 40), (IF. 28, XA, 3D, 4A), (IF. 

28, XA, 3D. 48), (IF. 28, XA, 3D. 40), (1 F, 28, XB, 3A, 4A). (IF, 28, XB, 3A, 48), (IF. 28. XB, 3A. 40). (IF, 28. XB. 38. 

4A), (IF. 28. XB, SB. 48). (IF. 28. XB. SB, 40). (IF. 2B. XB. SO. 4A), (IF. 28, XB. 30. 48). (IF. 28. XB, SC. 40). (IF. 28. 
40 XB. 3D, 4A). (IF. 2B, XB. 3D. 48). (IF. 2B. XB. 3D. 40). (IF. 20. XA, SA. 4A). (IF. 20. XA. 3A. 4B). (IF. 20. XA, SA. 40), 

(IF, 20, XA, 38, 4A), (IF, 20. XA. SB, 4B), (IF, 20, XA, SB, 40). (IF. 20. XA. 30, 4A). (IF, 20, XA. 30. 48). (IF. 20. XA. 

30. 40). (IF. 20. XA, SD, 4A). (IF. 20. XA, SD, 48), (IF, 20, XA, 3D. 40), (IF, 20. XB, SA. 4A). (IF, 20. XB. 3A, 48), (IF, 

20, XB, 3A, 40), (IF, 20, XB, 38. 4A), (IF, 20, XB, 38, 48), (IF. 20, XB, 38, 40), (IF, 20, XB, 30. 4A), (1 F, 20. XB, 30, 

48). (IF. 20. XB. 30. 40). (IF. 20. XB. 3D. 4A). (IF. 20. XB. 3D. 48). (IF. 20. XB. 3D. 40). (IF, 2D. XA. SA. 4A). (IF. 2D. 
45 XA. 3A. 48), (IF. 2D, XA. SA. 40). (IF. 2D. XA. SB. 4A). (IF. 2D. XA. SB. 4B). (IF. 2D. XA, SB. 40), (IF. 2D. XA, 30. 4A). 

(IF. 2D, XA. 3C. 4B). (IF. 2D. XA. SC. 40). (IF, 2D, XA. 3D. 4A). (IF. 2D. XA, 3D. 48). (IF, 2D, XA. 3D. 40). (IF. 2D, XB. 

3A. 4A). (IF. 2D. XB. SA. 4B). (IF. 2D. XB. SA. 40). (IF. 2D. XB. SB. 4A). (IF. 2D. XB. 38. 48). (IF. 2D. XB, 38, 40), (IF. 

2D, XB, 30. 4A). (IF. 2D. XB. 30, 4B). (IF. 2D, XB, 30, 40), (IF, 2D. XB. 3D. 4A). (IF. 2D. XB. 3D. 48). (IF, 2D. XB. 3D, 

40), (IF, 2E, XA, 3A. 4A), (IF, 2E. XA. 3A, 48). (IF. 2E, XA. 3A. 40). (IF. 2E, XA, SB, 4A). (IF, 2E, XA. 38. 48), (IF. 2E. 
so XA. SB. 40). (IF. 2E. XA. 30. 4A). (IF. 2E. XA. 30. 48), (IF. 2E. XA, SO. 40). (IF. 2E. XA. 3D. 4A). (IF. 2E. XA, 3D, 4B). 

(1 F. 2E. XA. 3D, 40). (IF, 2E. XB. 3A. 4A). (IF. 2E. XB. SA. 48). (IF. 2E. XB. 3A, 40). (IF. 2E. XB. 3B, 4A), (IF. 2E. XB. 

SB. 48). (IF. 2E, XB, SB. 40). (IF. 2E. XB, SO. 4A). (IF. 2E. XB. SO. 48). (IF. 2E. XB. 30. 40). (IF. 2E. XB. 3D. 4A). (IF. 

2E. XB. 3D. 4B). (IF. 2E. XB, 3D, 40). (IF, 2F, XA, 3A, 4A). (IF. 2F. XA. 3A, 48). (IF. 2F. XA. 3A, 40), (IF, 2F. XA, 38. 

4A), (IF, 2F, XA, 3B, 4B), (IF, 2F, XA, 38, 40), (IF, 2F, XA, SO. 4A). (1 F. 2F. XA. 30. 48). (IF. 2F. XA. SO. 40). (IF. 2F. 
55 XA. 3D, 4A). (IF. 2F. XA, 3D. 48), (IF. 2F, XA. 3D. 40), (IF. 2F. XB, SA, 4A). (IF. 2F, XB. 3A. 4B). (IF, 2F. XB. 3A, 40). 

(IF, 2F. XB. SB. 4A). (1F, 2F. XB. SB. 48). (IF. 2F. XB, SB. 40). (IF. 2F. XB. 30. 4A), (IF, 2F. XB. SO, 48). (IF. 2F. XB. 

SC. 40). (IF. 2F, XB. 3D. 4A). (IF. 2F. XB. 3D. 4B). (IF. 2F. XB. 3D. 40). (IF, 2G, XA. 3A. 4A), (IF, 2G. XA, 3A, 48). (IF. 

2G. XA. 3A. 40). (IF. 2G. XA, SB, 4A), (IF, 2G. XA, 38, 48), (IF, 2G. XA, 38. 40), (IF. 2G. XA. 30. 4A). (IF. 2G. XA. 30. 
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4B). (IF. 2G. XA. 3C. 4C). (IF, 2G, XA, 3D, 4A). (IF, 2G, XA, 3D, 4B), (IF. 2G, XA, 3D, 4C), (IF. 2G. XB. 3A. 4A). (IF, 

2G, XB. 3A. 4B). (IF. 2G. XB, 3A, 4C). (IF, 2G. XB, 3B, 4A), (IF. 2G. XB. 3B. 4B). (IF. 2G. XB. 3B. 4C), (IF. 2G. XB. 3C. 

4A). (IF, 2G. XB. 3C. 4B), (IF. 2G. XB. 3C. 4C). (IF. 2G, XB. 3D. 4A). (IF. 2G. XB. 3D. 4B). (IF. 2G. XB, 3D. 4C). (1G. 

2A. XA, 3A. 4A). (1G. 2A. XA. 3A. 4B). (1G. 2A. XA. 3A. 4C). (1G. 2A. XA. 3B. 4A). (1G. 2A. XA. 3B. 48). (1G. 2A, 
5 XA. 3B. 4C). (1G. 2A. XA. 3C. 4A). (1G. 2A. XA. 3C. 4B). (1G, 2A. XA, 30, 4C), (1G. 2A. XA. 3D, 4A), (1G, 2A. XA, 

3D. 4B). (1G. 2A. XA, 3D, 4C), (1G, 2A. XB. 3A, 4A). (1G. 2A. XB, 3A. 4B). (1G, 2A, XB. 3A, 40). (1G. 2A. XB. 3B. 

4A). (1G, 2A. XB. 3B. 4B). (1G. 2A, XB. 3B. 40), (1G. 2A. XB. 30. 4A). (1G. 2A. XB. 30. 4B). (1 G. 2A. XB. 30. 40). 

(1G. 2A. XB, 3D. 4A). (1G. 2A. XB. 3D. 4B). (1G. 2A. XB. 3D. 40). (1G. 2B. XA. 3A. 4A). (1G, 2B. XA, 3A. 4B). (1G, 

2B. XA. 3A. 40). (1G. 2B. XA. 3B. 4A). (1G. 2B. XA. 3B. 4B). (1G. 2B. XA. 3B. 40). (1G. 2B. XA. 3C; 4A). (1G. 2B. 
»0 XA. 30. 4B). (1G. 2B. XA. 30. 40). (1G, 2B. XA. 3D, 4A). (1G. 2B. XA. 3D. 4B), (1G, 2B. XA, 3D, 40), (1G. 2B, XB, 

3A, 4A), (1G, 2B, XB. 3A, 4B), (1G, 2B, XB, 3A, 40). (1G, 2B, XB, 3B, 4A). (1G, 2B, XB, 3B, 4B). (1G. 2B. XB. 3B. 

40). (1G. 2B, XB. 30. 4A). (1G, 2B, XB. 30, 4B). (1G. 2B, XB. 30, 40). (1G. 2B. XB, 3D. 4A). (1G. 2B. XB. 3D, 4B). 

(1G. 2B. XB, 3D. 40). (1G. 20. XA, 3A, 4A). (1G, 20. XA. 3A. 4B). (1G. 20, XA. 3A, 40). (1G. 20. XA. 3B. 4A). (1G 

20. XA. 3B. 4B). (1G. 20. XA. 3B. 40). (1G. 20. XA. 30. 4A). (1G. 20. XA. 30. 4B). (1G. 20, XA. 30. 40). (1G. 20, 
15 XA. 3D. 4A). (1G. 20. XA. 3D. 4B). (IG. 20. XA. 3D. 40). (1G. 20. XB. 3A, 4A), (1G. 20. XB. 3A, 4B), (1G. 20. XB. 

3A. 40). (IG. 20, XB, 3B. 4A), (IG. 20. XB, 3B. 4B). (IG, 20. XB, 3B. 40). (1G, 20. XB. 30. 4A). (IG. 20. XB, 30. 

4B). (1G, 20. XB, 30. 40), (IG, 20, XB, 3D. 4A). (1G. 20, XB. 3D. 4B). (IG. 20, XB. 3D. 40). (IG. 2D. XA. 3A, 4A). 

(1G, 2D. XA. 3A, 4B), (1G. 2D. XA. 3A. 40). (1G. 2D, XA. 3B. 4A), (1G, 2D, XA, 38. 4B). (IG. 2D. XA, 38. 40) (1G 

2D. XA, 30. 4A). (1G. 2D. XA. 30. 48). (1G. 2D. XA. 30. 40). (1G. 2D. XA. 3D. 4A). (1G. 2D. XA, 3D. 48). (1G. 2d' 
20 XA. 3D. 40). (1G. 2D. XB, 3A. 4A). (1G. 2D. XB. 3A. 4B). (IG, 2D. XB, 3A. 40). (IG. 2D. XB, 3B, 4A). (IG. 2D. XB 

3B, 4B), (IG. 2D. XB. 3B. 40), (IG, 2D, XB, 30, 4A). (IG. 2D, XB, 30. 4B), (IG, 2D, XB, 30, 40), (1G, 2D, XB. 3d! 

4A), (1G. 2D. XB. 3D, 4B). {1G, 2D, XB. 3D. 40). (IG. 2E. XA. 3A. 4A). (IG. 2E. XA. 3A. 4B). (IG. 2E. XA. 3A. 40). 

(1G. 2E. XA. 3B. 4A). (1G. 2E. XA. 38. 48). (IG. 2E. XA. 38, 40), (1G. 2E. XA. 30. 4A). (1G. 2E. XA. 30. 48), (1G 

2E. XA, 30. 40). (1G, 2E. XA, 3D. 4A). (1G, 2E. XA. 3D. 4B>. (1G. 2E, XA, 3D, 40), (1G, 2E. XB. 3A, 4A). (IG. 2E 
25 XB. 3A. 48). (1G. 2E. XB. 3A. 40). (1G. 2E. XB, 38, 4A). (IG. 2E. XB. 38. 48). (1G. 2E. XB. 3B. 40), (IG, 2E. XB. 

30. 4A). (IG. 2E. XB. 30. 48). (IG, 2E, XB, 30, 4C), (IG, 2E. XB, 3D, 4A), (1G, 2E, XB, 3D. 4B), (1G. 2E. XB. 3D, 

40). (1G, 2F, XA, 3A, 4A), (IG, 2F, XA, 3A. 48), (IG. 2F. XA. 3A. 40), (IG. 2F. XA. 3B. 4A). (IG. 2F. XA, 38, 48), (1G 

2F. XA. 3B. 40). (1G, 2F. XA. 30, 4A), (IG, 2F. XA. 30. 48). (IG. 2F, XA. 30. 40). (1G. 2F. XA. 3D. 4A). (IG. 2F. Xa! 

3D. 48). (1G. 2F. XA. 3D. 40), (1G, 2F. X8. 3A. 4A). (1G. 2F. XB, 3A. 48). (1G. 2F. X8. 3A, 40). (IG. 2F. XB. 38 4A) 
30 (1G. 2F, XB. 38. 4B), (1G, 2F. XB. 38, 40). (1G. 2F. XB. 30. 4A). (1G, 2F. XB. 30. 48). (1G, 2F. XB. 30. 40), (1G. 2Fi 

X8. 3D. 4A). (1G. 2F, XB. 3D. 48), (1G. 2F, XB. 3D. 40). (IG. 2G. XA. 3A. 4A). (IG. 2G, XA. 3A. 4B). (IG. 2G, Xa! 

3A. 40), (1G. 2G, XA, 38. 4A). (1G. 2G, XA, 38. 48). (IG. 2G. XA. 3B, 40). (1G. 2G. XA. 30. 4A). (1G. 2G. XA. 30. 

48). (1G, 2G. XA. 30. 40). (1G, 2G. XA, 3D, 4A). (IG. 2G. XA. 3D. 48), (1G. 2G. XA, 3D. 40). (1 G. 2G. XB. 3A. 4A). 

(1G. 2G. XB, 3A. 48), (IG. 2G. XB. 3A. 40). (1G. 2G. X8. 38, 4A), (IG, 2G, XB. 3B. 48). {1G, 2G. XB, 38. 40) (1g' 
35 2G. XB. 30. 4A), (1G, 2G. XB, 30. 48). (1G. 2G, XB. 30, 40). (IG. 2G, XB, 3D, 4A), (1G. 2G. XB. 3D. 48). (IG. 2g! 

XB. 3D. 40) 

10415] And (R^.R2 X,R3.R4)=(1 A.2A.XA,3A.4A) is the compound which Ri is 1 A. R2 Is 2A. X Is XA, R3 is 3A and R^ 
is 4A. The other combinations are the same. 

^ Experimental example 

[0416] The inhibitory activities against integrase of the compounds in the present invention have been determined 
by the assay described below. 

(1) Preparation of DNA solutions. 

[0417] Substrate DNA and target DNA. which sequences were indicated below, were synthesized by Amersham 
Pharmacia Biotech and dissolved in KTE buffer (composition: 100 mM KOI, 1 mM EDTA. 10 mM Tris-HOI (pH 7.6)) at 
concentration of 2 pmol/^l and 5 pmol/^il, respectively. The DNA solutions were annealed with each complement by 
so slowly cooling after heating. 

(Substrate DNA) 

[0418] 

55 

5'- Biotin.ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG GAG T-3' 
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3*- GAA AAT CAG TCA CAC CIT TTA GAG ATC GTC A-6* 

(Target DNA) 
[0419] 



6'- TGA CCA AGG GCT AAT TCA CT-Dig-S* 



3'-Dig-ACT GGT TCC CGATTA AGT GA -6' 
(2) Calculations of the percent inhibitions (the IC50 values of test compounds) 

[0420] Streptavidin, obtained from Vector Lat>oratories, was dissolved in 0.1 M cart>onate buffer (composition: 90 
mM Na2C03» 10 mM NaHCOg) at concentration of 40 ng/ml. After coating each well of microtiter plates (obtained from 
NUNC) with 50 \i\ of the above solution at 4 °C over night, each well was washed twice with PBS (composition: 13.7 
mM NaCI. 0.27 mM KCI, 0.43 mM Na2HP04. 0.14 mM KH2PO4) and blocked with 300 ^1 of 1% skim milk in PBS for 
30 min. Additionally, each well was washed twice with PBS and added 50 \l\ of substrate DNA solution (0.04 pmot/^l) 
diluted to one fiftieth with NTE buffer (composition: 1M NaCI, lOmM Tris-HCI (pH8.0), ImM EDTA). The microtiter 
plates were kept at room temperature for 30 min. Then, each well was washed twice with PBS and once with l-^O. 
[0421] Subsequently, in the each well prepared above were added 45 ^1 of the reaction buffer prepared from 12 ^1 
of the buffer (composition: 150 mM MOPS (pH 7.2). 75 mM MnClg. 50 mM 2-mercaptoethanol. 25% glycerol. 500 fig/ 
ml bovine serum albumin-fraction V), 1 \i\ of target DNA (5 pmol/jil), and 32 ^1 of the distilled water. Additionally, 6 ^1 
of either a test compound In DMSO or DMSG for positive control (PC) was mixed with the above reaction buffer, then 
9 ^1 of an integrase solution (30 pmol) was added and mixed well. In the well of negative control (NC) was added 9 fil 
of the integrase dilution buffer (composition: Hopes (pH7.6). 400 mM potassium glutamate. 1 mM EDTA. 0.1 % NP- 
40, 20 % glycerol, 1 mM DTT, 4 M urea). 

[0422] The microtiter plates were incubated at 30 ""C for 1 hour. The reaction solution was removed and each well 
was washed twice with PBS. Subsequently, each well of the microtiter plates was filled with 100 fil of anti-digoxigenin 
antibody labeled with alkaline phosphatase (Sheep Fab fragment: obtained from Boehringer) and Incubated at 30 °C 
for 1 hour. Then, each well was washed twice with 0.05 % Tween20 in PBS and once with PBS. Next, 150 fil of the 
Alkaline phosphatase reaction buffer (composition: 10 mM p-Nitrophenylphosphate (obtained from Vector Laborato- 
ries), 5 mM MgClj, 100 mM NaCI, 100 mM Tris-HCI (pH 9.5)) was added in each well. The microtiter plates were 
incubated at 30 ^'C for 2 hours. The optical density (OD) at 405 nm of each well was measured and the percent inhibition 
was determined by the following expression. 

[0423] The percent inhibition (%) = 1 00[1 -{(C abs.- NC abs.) / (PC abs.- NC abs.))] 

C abs.; the OD of the well of the 

NC abs.: the OD of the negative control (NC) 

PC abs.: the OD of the positive control (PC) 
[0424] When the percent inhibition (%) is X % at the concentration of x ng/ml and the percent inhibition (%) Is Y % 
at the concentration of y jig/ml, one of which is more than 50% and the other Is less than 50 %, IC50 can be determined 
by the following expression. 

»C5o(^g/ml)= x4(X-50)(x.y)/(X-Y)} 

[0425] The IC 50 values, the concentration of the compounds at percent inhibition 50 %, are shown in the following 
Table 1 . Compound No. in the Table 1 is the same as compound No. of the above example. 



Table 1 



compound No. 


IC50 (Hg/ml) 


compound No. 


IC50 (M9/ml) 


A-7 


0.76 


C-26 


0.36 


A-12-a 


0.33 


C-39 


0.23 
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Table 1 (continued) 



compound No. 


ICgo Oig/ml) 


compound No. 


IC50 (\iQftr\\) 


A-17 


0.80 


D-5 


0.45 


A-17-C 


0.94 


E-8 


0.14 


A-50 


0.16 


E-16 


0.12 


A-141-k 


0.68 


F-4 


0.57 


A-158 


0.67 


G-7 


0.48 


B-6-a 


1.6 


H-7 


0.68 


B-6-d 


2.4 


1-4 


0.50 


B-12 


0.29 


J-4 


0.26 


B-12-b 


0.21 


K-4 


0.57 


B-29 


0.12 


L-4 


0.49 


B-68 


0.22 


M-6 


2.9 


C-22 


0.48 







[0426] The compounds of the present invention except the above compounds had the same or more integrase in- 
hibitory activities. 

[0427] And the compounds of the present invention have high stability against metabolism and they are superior 
inhibitory agents against integrase. 

Formulation Example 

[0428] It is to be noted that the following Formulation Examples 1 to 8 are mere illustration, but not intended to limit 
the scope of the invention. The term "active ingredient" means the compounds of the present invention, the tautomers, 
the prodrugs thereof, their pharmaceutical acceptable salts, or their solvate. 

Formulation Example 1 

Hard gelatin capsules are prepared using of the following ingredients: 
[0429] 





Dose (mg/capsule) 


Active ingredient 


250 


Starch, dried 


200 


Magnesium stearate 


10 


Total 


460 mg 



Formulation Example 2 

A tablet is prepared using of the following ingredients: 
[0430] 





Dose (mg/tablet) 


Active ingredient 


250 


Cellulose, microcrystals 


400 


Silicon dioxide, fumed 


10 


Stearic acid 


5 
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(continued) 





Dose (mg/tablet) 


Total 


665 mg 



[0431] The components are blended and compressed to form tablets each weighing 665 mg. 
Formulation Example 3 

An aerosol solution is prepared containing the following components: 
[0432] 





Weight 


Active ingredient 
Ethanol 

Propellent 22 (chlorodifluoromethane) 


0.25 
25.75 
74.00 


Total 


100.00 



[0433] The active ingredient is mixed with ethanol and the admixture added to a portion of the propellant 22, cooled 
to -30 ''C and transferred to a filling device. The required amount is then fed to a stainless steel container and diluted 
with the reminder of the propellant The valve units are then fitted to the container. 

Formulation Example 4 

Tablets, each containing 60 mg of active ingredient, are made as follows. 
[0434] 



Active ingredient 


60 mg 


Starch 


45 mg 


Microcrystals cellulose 


35 mg 


Polyvinylpyrrolidone (as 10% solution in water) 


4mg 


Sodium carboxymethyl starch 


4.5 mg 


Magnesium stearate 


0.5 mg 


Talc 


1 mg 


Total 


150 mg 



[0435] The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S. sieve, and the mixed 
thoroughly. The aqueous solution containing polyvinylpyrrolidone is mixed with the resultant powder, and the admixture 
then is passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at 50**C and passed through a 
No. 1 8 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and talc, previously passed through 
No. 60 mesh U.S. sieve, are then added to the granules which, after mixing, are compressed on a tablet machine to 
yield tablets each weighing 150 mg. 

Formulation Example 5 

Capsules, each containing 80 mg of active ingredient, are made as follows: 
[0436] 



Active ingredient 


80 mg 


Starch 


59 mg 
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(continued) 



Microcrystals cellulose 
Magnesium stearate 


59 mg 
2mg 


Total 


200 mg 



[0437] The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a No. 45 mesh 
U.S. sieve, and filled into hard gelatin capsules in 200 mg quantities. 

Formulation Example 6 

Suppositories, each containing 225 mg of active ingredient, are made as follows: 
[0438] 



Active ingredient 

Saturated fatty acid glycerides 


225 mg 
2000 mg 


Total 


2225 mg 



[0439] The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the minimum heat necessary. The mixture is then poured into a suppository mold 
of nominal 2g capacity and allowed to cool. 

Formulation Example 7 

Suspensions, each containing 50 mg of active ingredient, are made as follows: 
[0440] 



Active ingredient 


50 mg 


Sodium carboxy methyl cellulose 


50 mg 


Syrup 


1 .25 ml 


Benzoic acid solution 


0.10 ml 


Flavor 


q.v. 


Color 


q.v. 


Purified water to total 


5 ml 



[0441] The active ingredient is passed through a No. 45 U.S. sieve, and mixed with the sodium carboxymethyl cel- 
lulose and syrup to form a smooth paste. The benzoic add solution, flavor and color are diluted with a portion of the 
water and added, with stirring. Sufficient water is then added to produce the required volume. 

Formulation Example 8 

An intravenous formulation may be prepared as follows: 
[0442] 



Active ingredient 


100 mg 


Isotonic saline 


1000 ml 



[0443] The solution of the above ingredients is generally administered intravenously to a subject at a rate of 1 ml 
per minute. 
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Industrial Applicability 

[0444] The compounds of the present invention have inhibitory activities against integrase and useful for treatment 
of AIDS as an antiviral agent and an anti-HiV agent. 

Claims 

1. A phamiaceutical composition containing as an active ingredient a compound of fonnula (I) : 



z 




(I) 



(wherein, RC and Retaken together with the neighboring carbon atoms fomi a ring which may be a condensed 
ring. Y is hydroxy, mercapto or amino; Z is O. S or NH ; R* is a group shown by 




(wherein. C ring is N-containing aromatic heterocycle. wherein at least one atom neighboring to the atom at the 
bonding-position is non-substituted N atom; the broken line shows the presence or absence of a bond.) or by 



X 

H. 

(wherein, X is O, S or NH ; RB is a substituent selected from substitution group A) ; at least one of the ring formed 
by RC and RD, C ring or rB is substituted with a group of - 2^ - 22 - 7? -ri (wherein. 2^ and 7? are each independently 
a bond, optionally substituted alkylene or optionally substituted alkenylene ; 22 is a bond, optionally substituted 
alkylene, optionally substituted alkenylene. -CH(OH).. -S-. -S 0-, -SOg-. -SO2NR2., -NR2SO2-, -0-, -NR2- 
-NR2CO-. -CONR2-. -C(=0)-0-.-0-C (= O) or - CO - ; R2 is hydrogen, optionally substituted alkyl. optionally sub- 
stituted alkenyl. optionally substituted aryl or optionally substituted heteroaryl ; Ri is optionally substituted aryl, 
optionally substituted heteroaryl, optionally substituted cycloalkyi, optionally substituted cydoalkenyl or optionally 
substituted heterocycle) ; the ring formed by RC and RD, C ring or RB is optionally substituted with a nonnnterfering 
substituent at any possition other than that where the group of - 2^ - 22 - 23 - R' (wherein, 2^. 22. 2^ and R^ are 
the same as defined above) locates; 

substitution group A consists of: hydrogen, halogen, alkoxycarbonyl. carboxy, alkyl. alkoxy. alkoxyalkyi, nitro. hy- 
droxy, alkenyl. alkynyl. alkylsulfonyl. optionally substituted amino, alkylthio. alkylthioalkyl. haloalkyl. haloalkoxy. 
haloalkoxyalkyl. optionally substituted cycloalkyi. optionally substituted cydoalkenyl. optionally substituted hete- 
rocycle. nitroso, azide. amidino. guanidino.cyano .isocyano .mercapto. optionally substituted carbamoyl, 
sulfamoyi .sulfoamino .formyl .alkyl carbonyl.alkyi carbonyloxy.hydrazino.morpholino. optionally substituted aryl \ 
optionally substituted heteroaryl . optionally substituted aralkyl. optionally substituted heteroaryl alkyl . optionally 
substituted aryl oxy, optionally substituted heteroaryl oxy. optionally substituted aryl thio. optionally substituted 
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heteroaryl thto, optionally substituted aralkyloxy, optionally substituted heteroaryl alkyi oxy, optionally substituted 
aralkylthio, optionally substituted heteroaryl aikylthio , optionally substituted aryl oxyalkyi , optionally substituted 
heteroaryl oxyalkyi , optionally substituted aryl thioalkyi , optionally sut)stituted heteroaryl thioalkyi , optionally sub- 
stituted arylsulfonyl . optionally substituted heteroarytsulfonyt , optionally substituted aralkylsulfonyt and optionally 
substituted heteroaryl alkylsulfonyl), its prodrug, or a pharmaceuticalty acceptable salt or solvate thereof, for use 
as an integrase inhibitor. 

2. A pharmaceutical composition of Claim 1 wherein the ring formed by and R° is a 5- to 6-membered ring which 
may contain a hetero atom(s) and be condensed with. 

3. A pharmaceutical composition of Claim 2 wherein the ring formed by and is a 5- to 6-membered ring which 
may contain a hetero atom(s) of O and/or N and be condensed with a t)enzene ring. 

4. A pharmaceutical composition of Claim 3 wherein the ring formed by R^ and R'^ is a 5-membered ring which 
contains a hetero atom(s) of N. 

5. A pharmaceutical composition of Claim 3 wherein the ring fomied by R^ and R^ is a 6-membered ring which 
contains a hetero atom(s} of O and is condensed with a benzene ring. 

6. A pharmaceutical composition of Claim 3 wherein the ring formed by R^ and R^ is a 6-membered ring which 
contains a hetero atom(s) of N and is condensed with a benzene ring. 

7. A pharmaceutical composition of Claim 3 wherein the ring formed by R^ and FP is a 6-membered ring which 
contains a hetero atom(5) of O. 

8. A pharmaceutical composition of Claim 3 wherein the ring formed by R^ and R° is a 6-membered ring which 
contains a hetero atom(s} of N. 

9. A pharmaceutical composition of Claim 1 wherein the ring formed by RP and BP is a 6-membered carbocycle. 

10. A pharmaceutical composition of Claim 4 which contains as an active ingredient a compound of formula (11-1) : 




(wherein. Y. Z. C ring, Z^ Z^, Z^, fO and the broken line is the same as Claim 1 ; R^, R*, RS and R^^ are each 
independently a non-interfering substituent), its prodrug or pharmaceutical ly acceptable salt or solvate thereof. 

11. A pharmaceutical composition of Claim 4 which contains as an active ingredient a compound of formula (III-1) : 
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z 




(wherein. X, Y. Z. RB Z\ 2?, 2? and Ri are the same as Claim 1; RS, RS^ r7 and R^^ are each independently a 
non-interfering substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 

12. A pharmaceutical composition of Claim 3 which contains as an active ingredient a compound of formula (11-2) : 

Z 




(wherein Y, Z. C ring. Z\ Z^, Z^, R^ and the broken line is the same as Claim 1 ; R3 r4 and R^9 are each inde- 
pendently a non-interfering substituent). its prodaig or pharmaceutically acceptable salt or solvate thereof. 

13. A pharmaceutical composition of Claim 3 which contains as an active ingredient a compound of formula (III-2) : 



Z 




(wherein. X. Y. Z, RB Z\ Z2. Z^ and R^ is the same as Claim 1 ; R6,R7 and R^^ are each independently a non- 
interfering substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 

14. A pharmaceutical composition of Claim 3 which contains as an active ingredient a compound of formula {IV-1) : 
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Z 




(wherein, Y, Z , C ring and the broken line are the same as Claim 1 ; R^.R^ and R^^ are each Independently a non- 
interfering substituent ; at least one of R^ and R^ is shown by - - - -R^ (wherein. Z\ Z^ , Z^ and R^ are 
the same as Claim 1 ) and the other is a non-interfering substituent. or R^ and Retaken together with the neighboring 
cartoon atoms may form a ring shown by : 




(wherein, R^^ to R^^ are each independently a non-interfering substituent, Z\ Z^, Z^ and R^ are the same as 

Claim 1), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

15. A pharmaceutical composition of Claim 5 which contains as an active ingredient a compound of formula(IV-2) : 




(wherein. Y, Z, C ring, Z^ Z^ , Z^ .R^ and the broken line are the same as Claim 1 ; R^ to R^^ q^q^ independently 
a non-interiering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

16. A pharmaceutical composition of Claim 3 which contains as an active ingredient a compound of formula (V-1) : 
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Z 




(wherein, Y, Z, C ring, 2^ 22, Z3 and the broken line are the same as Claim 1 ; and R^o are each Independ- 
ently a non-interfering substituent ; R^ and R^ are each independently a non-interfering substituent or taken to- 
gether with the neighboring carbon atonns may form a ring shown by : 




(wherein. R^^ to R^^ are each independently a non-interfering substituent), its prodnjg or pharmaceutically accept- 
able salt or solvate thereof.. 

17, A pharmaceutical composition of Claim 5 which contains as an active ingredient a compound of formula (V-2) : 




(wherein, Y, Z, C ring, 2^ . Z2, Z3,Ri and the broken fine are the same as Claim 1 ;R9 to R^ ^ are each independently 
a non-interfering substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 

18. A pharmaceutical composition of Claim 3 which contains as an active ingredient a compound of formula(VI-l) : 
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Z 




(wherein, Y. Z, C ring, 2^ Z^, 23,R^ and the broken line are the same as Claim 1 ; R^.R^o and R^^ each 
independently a non-interfering substituent ; R^ and R*^ are each independently a non-interfering substituent or 
taken together with the neighboring carbon atoms may form a ring shown by 




(wherein. R"*^ to R^'^ are each independently a non-interfering substituent). its prodrug or pharmaceuticalty accept- 
able salt or solvate thereof. 

19. , A pharmaceutical composition of Claim 6 which contains as an active ingredient a compound of formula(VI-2): 



Z 




(wherein, Y, Z, C ring, Z^ Z^, Z^.R^ and the broken line are the same as Claim 1 ; R^to R^^ are each independently 
a non-interfering substituent), its prodrug or pharmaceuticalty acceptable salt or solvate thereof). 

20. A pharmaceutical composition of Claim 3 which contains as an active ingredient a compound of formula(VII-1 ) : 
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(whexein, X, Y. 2 . RB . . 2? . and are the same as Claim 1 ; WMs -O or -N(-RG)- ; RG is a non-interfering 
substituent ; RS and R^ are each independently a non-interfering substituent ; RE and RF are each independently 
a non-interfering substituent or taken together with the neighboring carbon atoms form a ring shown by 



(wherein. RH to Ri^ are each independently a non-interfering substituent)), Its prodrug or pharmaoeutically 
ceptable salt or solvate thereof. 



ac- 



21. A pharmaceutical composition of Claim 3 which contains as an active ingredient a compound of formula(VII-2) : 




(wherein. X. Y. Z. RB. Zi.Z2.Z3 and W are the same as Claim 1 ; is -O or -N(-RG)- ; RG is a non-interfering 
substituent ; R6, R7. rii to Ri4 are each independently a non-interfering substituent). its prodmg or pharmaoeu- 
tically acceptable salt or solvate thereof. 

A phamiaceutical composition of Claim 3 which contains as an active ingredient a compound of formula (Vll-S): 
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(wherein. X, Y, Z, R^. Z^ 2?. ^ a"^ are the same as Claim 1 ; is -O or -N(-RG)- ; Pfi is a non-interfering 
substituent ; and are each independently a non-interfering substituent ; and R^ are each independently 
a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

23. A pharmaceutical composition of Claim 9 which contains as an active ingredient a compound of fomiula (VIIM ) : 




(wherein, X, Y, Z , R^. 2\ 22, 2^ and R^ are the same as Claim 1 ; R® and R^ are each independently a non- 
interfering substituent ; R^ and R*" are each independently a non-interfering substituent). its prodrug or pharma- 
ceutically acceptable salt or solvate thereof. 

24. A pharmaceutical composition of Claim 9 which contains as an active ingredient a compound of formula {VIII-2) : 




(wherein. Y, 2. C ring. 2^ , 2^, Z^f\> and the broken line are the same as Claim 1 ; R ^ and R^ are each independently 
a non-interfering substituent ; R^ and R^^ are each independently a non-interfering substituent), its prodrug or 
pharmaceutically acceptable salt or solvate thereof. 

25. A pharmaceutical composition of Claim 8 which contains as an active ingredient a compound of formula (IX-1): 
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(IX-1) 



0-1 



(wherein. X. Y 2 RB. z\ ^and Ri are the same as Clafm 1 ; R6 and are each independently a non- 
interfering sute^ent ; RF and RG are each independently a non-interfering substituent). its prodrug or pharma- 
ceutcally acceptable salt or its solvate thereof. /. h uy ui Hn««rnci 

26. A pharmaceutical composition of Claim 8 which contains as an active ingredient a compound of formula {IX.2): 




qIO 



(wherein Y Z. C ring Zi . Z3 Ri and the brolien line are the same as Claim 1 ; and Rio are each independently 
a non-interfenrig subsbtuent ; R^ and RG are each independently a non-interfering substituent). its prodrug or 
pharmaceubcally acceptable salt or solvate thereof. / k"u"u»o> 

27. A pharmaceutical composition of Claim 4 which contains as an active ingredient a compound of formula (X-1): 




P<-1) 



(whereln.X.Y.Z.RB.Zi.Z2.Z3 and Ri are the same as Claim 1 ; RS. r5 .r6 and R^ are each independently 
interfenng substituent), its prodrug or pharmaceutically acceptable salt or sohrate thereof. 



a non- 



28. A pharmaceutical composition of Claim 4 which contains as an active ingredient a compound of formula(X-2): 
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(wherein. Y. Z, C ring. Z\ 2^, Z^.R^ and the broken line are the same as Claim 1 ; RS, RS' . R9 and R^° are each 
independently a non-interfering sut)stituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

29. A pharmaceutical composition of Claim 7 which contains as an active ingredient a compound of formula(XM): 



Z 




(wherein, X , Y , Z , R^ , Z^ , , and are the same as Claim 1 ; R^.R^, Rp and are each independently 
a non-interfering substituent ; the broken line (— ) shows the presence or absence of a bond), its prodrug or phar- 
maceutically acceptable salt or solvate thereof. 

30. A pharmaceutical composition of Claim 7 which contains as an active ingredient a compound of formula(XI-2): 




(wherein. Y. Z. C ring. Z\ Z2 Z^ and the broken line are the same as Claim 1 ; R?. R^°, R"" and R*^ are each 
independently a non-interfering substituent ; the broken line(— ) shows the presence or absence of a bond), its 
prodrug or pharmaceutically acceptable salt or solvate thereof. 

31. A pharmaceutical composition of Claim 8 which contains as an active ingredient a compound of formula(XII-l): 
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(wherein X . Y . Z . RB . 2i. Z^. za and Ri are the same as Claim 1 ; RS. r6 r7. rf and rg are each independently 
a non-interfenng subsbtuent; the broken line(-) shows the presence or absence of a bond), its prodrubor phar- 
maceutically acceptable salt or solvate thereof. 

32. A pharmaceutical composition of Claim 8 which contains as an active ingredient a compound of formula(XII-2): 




(wherein Y, 2. C ring, Z\ 7?, 23.and Ri are the same as Claim 1 ; R6.R9 Rio, rF and R6 are each independently 
a nonnnterfenng substituent; the broken line(-) shows the presence or absence of a bond), its prodrug or phar- 
maceutically acceptable salt or solvate thereof. h "o or pnar 

33. A pharmaceutical composition of Claim 8 which contains as an active ingredient a compound of formula(XIII-l): 




(wherein X. Y 2 . RB . 2' . 2^ , Z^ and Ri are the same as Claim 1 ; R5,r6,r7 and rg are each independently a 
non-interfenng substituent). its prodrug or phannaceutically acceptable salt or solvate thereof. 

34. A pharmaceuhcal composition of Claim 8 which contains as an active ingredient a compound of formula(XIII-2): 
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Z 




(wherein, Y. Z. C ring. Z\ Z^, 2^ and are the same as Claim 1 ; R5,R9,R^o and are each independently a 
non-interfering sut)stituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

35. A pharmaceutical composition of any one of Claims 1 to 34, wherein the non-interfering substituents are independ- 
ently selected from hydrogen, halogen, alkoxycarbonyl, carboxy. alkyi, alkoxy, alkoxyatkyi, nitro, hydroxy, hydroxy- 
alkyl, alkenyl, alkynyl. alkylsulfonyl, optionally substituted amino, alkylthio, alkylthioalkyi, haloalkyt, haloalkoxy, 
haloalkoxyalkyi, optionally substituted cycloalkyi, optionally substituted cycloalkenyl, optionally substituted hete- 
rocycle, oxo, thioxo, nitroso, azide. amidino. guanidino, cyano, isocyano. mercapto, optionally substituted car- 
bamoyl, sulfamoyi, sulfoamino, formyl, alkylcarbonyl. alkylcarbonyloxy, hydrazine, morpholino. optionally substi- 
tuted aryl, optionally substituted heteroaryl, optionally substituted araikyi, optionally substituted heteroarylalkyi, 
optionally substituted aryloxy, optionally substituted heteroaryloxy, optionally sut)stituted arylthio, optionally sub- 
stituted heteroarylthio. optionally substituted aralkyloxy, optionally substituted heteroarylalkyloxy, optionally sub- 
stituted aralkylthio, optionally substituted heteroarylalkylthio, optionally substituted aryloxyalkyi, optionally substi- 
tuted heteroaryloxyalkyl. optionally substituted arylthloalkyl. optionally substituted heteroarylthioalkyi, optionally 
substituted arylsulfonyl. optionally substituted heteroarylsulfonyl. optionally substituted aralkylsulfonyl and option- 
ally substituted heteroarylalkylsulfonyt. 

36. A method for prevention or treatment of AIDS or AIDS-related complication, comprising adminisU-ation of a phar- 
maceutical composition of any one of Claims 1 to 35. 

37. Use of a compound of any one of Claims 1 to 35 for preparing a phannaceutical composition as an integrase 
inhibitor. 

38. A compound of formula(l-Q) : Q-Z^-Z^-Z^-R^ its prodrug or pharmaceutically acceptable salt or solvate thereof, 
wherein, 7}^^ and R^ are the same as Claim 1 ; Q is shown by any one of the following formulae : 




Y Z 

(wherein, C ring is the same as Claim 1 ; Y is hydroxy; Z is O ; R3. R^, R^ and R^^ the same as Claim 10). 
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?• ^ ^, ^''^ ^ ^ ^ same as Claim 11 ; rb is optionally 

sutejtuted aiyl optionally substituted heteroaryl . optionally substituted cycloalkyi . optionally substrtuted cy- 
doalkenyl or optionally subsUtuted heterocycle). ^ 




(wherein. C ring Is the same as Claim 1 ; Y and 2 are the same as above; R^. and R« are the same as Claim 10). 



".0-1 o? H 




(wherein, X, Y. Z and PP are the same as above; RS.R^ and R'» are the same as Claim 11). 




(wherein. C ring Is the same as Claim 1 ; Y and 2 are the same as above ; RB to R«> are the same as Claim 14 ; 
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is the same as Claim 20 ; R^^ is a nonnnterfering substltuent). 



5 



10 




IS 

(wherein, C ring is the same as Claim 1 ; Y and Z are the same as above ; to R^ ^ are the same as Claim 14 ; 
is the same as Claim 20), 

20 



25 




(wherein, C ring is the same as Claim 1 ; Y and Z are the same as above ; R^ to R^ ^ is the same as Claim 16 ; 
is the same as Claim 20). 

35 



40 




45 

(wherein, C ring is the same as Claim 1 ; Y and Z are the same as above ; is the same as Claim 20 ; R^ and 
Rio are the same as Claim 14 ; R^^ and R^^ are each independently a non-interfering substituent), 

50 

55 
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10 




15 



(Wherein. X. Y. Z and RB are the same as above ; is the same as Claim 20 ; R6 and are the same as Claim 
11 ; to Ri^ are the same as Claim 16). 



20 



25 




30 



(Wherein. X . Y Z and RB are the same as akwve ; Wi is the same as Claim 20 ; R^ and R7 are the same as Claim 
11 ; R17 and are each independently a non-interfering substituent) : 



35 



40 



45 




(wherein. X, Y. Z and RB are the same as above ; R6 and R^ are the same as Claim 11 ; Ri7 and R^s are each 
independently a nonnnterfering substituent), 



so 



55 
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10 




IS 



(wherein, C ring is the same as Claim 1 ; Y and Z are the same as above; and are the same as Claim 14 ; 
and R^^ are the same as defmed above). 



20 



25 



N 



i17 





50 



(wherein, X, Y, Z and R^ are the same as above ; R^ is the same as Claim 1 0 ; R^ and R^ are the same as Claim 
11 ; R^^ and R^^ are the same as defined above). 



35 



40 




45 



(wherein, C ring is the same as Claim 1 ; Y and Z are the same as above ; R^ is the same as Claim 10 ; R^ and 
R^° are the same as Claim 14 ; R^-^ and R^^ are the same as defined above). 



so 



ss 
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(wherein, X. Y, 2 and RB are the same as above ; RS and RS* are the same as Claim 27 ; R6 and R7 are the same 
as Claim 11), 




same as Claim 27 ; 



(wherein, X , Y, 2 and R^ are the same as above ; R^ and R^ are the same as Claim 11 ; R17 and R^s are the 
as abpve. the broken line(-~) shows the presence or absence of a bond). 




(wherein. C ring is the same as Claim 1 ; Y and 2 are the same as above ; R^ and R^o are the same as Claim 1 4 ; 
R^7 and R^^ are the same as above, the broken rme(-~) shows the presence or absence of a bond). 
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Y 



(wherein, X. Y, 2 and are the same as above; R^. R® and are the same as Claim 11 ; R^^ and R^® are the 
same as above.the broken line(— ) shows the presence or absence of a bond). 




(wherein, C ring is the same as Claim 1 ; Y and Z are the same as above ; R^ is the same as Claim 10 ; R^ and 
R^o are the same as Claim 14 ; R^^ and R^^ are the same as above, the broken line(— ) shows the presence or 
absence of a bond). 




(wherein, X, Y, Z and R° are the same as above; R^, R^ and R^ are the same as Claim 11 ; R^^ is the same as 
defined above), and 




327 



EP 1 422 218 A1 



(wherein. C ring is the same as Claim 1 ; Y and 2 are the same as above ; Ffi is the same as Claim 10 ; R9 and 
R^o are the same as Claim 14 ; Ri« is the same as defined above); 

provided that excluded are compounds, wherein is a bond, Z2 is -a. 7? is methylene. is phenyl, and Q is a 
group of the formula: 




(wherein. RS to are hydrogens. Y is hydroxy. 2 is O. W is - O -. and C ring is quinoline-2-yl) or the formula: 




wherein, R^and R^o are the same as above, R^7 alkyi , R« is hydrogen . Y is hydroxy. Z is O. C ring is dihy- 
dropirimidine). 

39. A compound of Claim 38, shown by formula (11-1) : 



Z 




(wherein. Y is hydroxy ; Z is O ; C ring. Z\ Z2, 2? and W are the same as Claim 1 ; R3.R>,R5 and are each 
independently a non-interfering substituent), its prodaig or pharmaceutically acceptable salt or solvate thereof. 
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40. A compound of Claim 39, wherein and 7? are each independently a bond or alkylene ; 2? is a bond or - O - ; 

is optionally substituted aryl or optionally substituted heteroaryl, its prodaig or pharmaceutically acceptable salt 
or solvate thereof. 

41. A compound of Claim 39, wherein C ring is pyrimidine-4-yl or 1 ,3,4-oxadiazoie-2-yl ; is a bond; is - O or 
alkylene; Z^ is a bond or alkylene; is aryl optionally substituted with halogen;R3p R^ and R^^ are hydrogens;RS 
is alkyi , aralkyl. cycloaikyi, aryl or alkoxy, its prodrug or pharmaceutically acceptable salt or solvate thereof. 

42. A compound of Claim 38, shown by formula (III-1) : 



z 




(wherein, X is O ; Y is hydroxy ; Z is O ; R^ is optionally substituted aryl, optionally substituted heteroaryl. optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle ; Z\ Z^, Z^ and R^ 
are the same as Claim 1 ; R^, R^. R^ and R^® are each independently a non-interfering substituent), its prodrug 
or pharmaceutically acceptable salt or solvate thereof. 

43. A compound of Claim 39 or 42, wherein, R^is hydrogen, alkyI, aralkyl, cycloalkyi, optionally substituted aryl, alkoxy, 
alkoxyalkyl, optionally substituted amino, hydroxyalkyt, alkenyl, alkoxycarbonylalkyl or heteroarylalkyi, its prodrug 
or pharmaceutically acceptable salt or solvate thereof. 

44. A compound of above 42, wherein R^ Is fran-2-yl, its prodrug or pharmaceutically acceptable salt or solvate thereof. 

45. A compound of above 42, wherein R^ is aryl or frari-2-yl ; 7} and 7? are bonds; Z^ is alkylene; R^ is aryl optionally 
substituted with halogen; R^.R^ and R^^ are hydrogens ; R^ is alkyl. cycloalkyi, alkoxy, aryl optionally substituted 
with alkoxy, hydroxyalkyi, alkenyl, aralkyl, alkoxycarbonylalkyl, or pyridine-2-ylmethyl, its prodrug or pharmaceu- 
tically acceptable salt or solvate thereof. 

46. A compound of Claim 38, shown by formula (11-2) : 



. 2 




(wherein. Y is hydroxy ; Z is O ; C ring, Z\ Z^ , 7? and R^ are the same as Claim 1 ; R3,R^ and R^® are each 
independently a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 
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47. A compound of Claim 46, wherein and are each independently a bond or alkylene; Z2 is a bond or - O 

is optionally substituted aryl or optionally substituted heteroaryl, its prodajg or pharmaceutically acceptable salt 
or solvate thereof. 

48. A compound of Claim 46, wherein C ring is pyrimidine-4-yl or 1 .3,4-oxadia20le-2-yl ■ is a bond ; Z^ is -O or 
alkylene ; Z3 is a bond or alkylene ; is aryl optionally substituted with halogen ; R3, R* and R^® are hydrogens, 
its prodrug or pharmaceutically acceptable salt or solvate thereof. 

48. A compound of Claim 38 shown by formula (III-2) : 



Z 




(wherein, X is O; Y Is hydroxy; Z is O; RB is optionally substituted aryl. optionally substituted heteroaryl, optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle ; Z\ Z^ Z^ and R^ 
are the same as Claim 1 ; RB, r7 and R^^ are each independently a nonnnterfering substituent), its prodrug or 
pharmaceutically acceptable salt or solvate thereof. 

50. A compound of Claim 49. wherein RS is fran-2-yl. its prodrug or pharmaceutically acceptable salt or solvate thereof. 

51 . A compound of Claim 49. wherein RB is aryl or fran-2-yl ; Z^ and Z^ are bonds ; Z2 is alkylene ; W is aryl optionally 
substituted with halogen ; R6,r7 and R^ ^ are hydrogens, its prodmg or phamiaceutically acceptable salt or solvate 
thereof. 

52. A compound of Claim 38, shown by formula (IV-2) : 




(wherein. Y is hydroxy ;ZisO ;Cring,Zi,Z2,Z3andRi are the same as Claim 1 ;R« to R^a are each independently 
a nonnnterferlng substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

53. A compound of Claim 52. wherein C ring is pyridine-2-yl, 1 ,2,4-tria20le-3-yl or imida2ole-2-yl optionally substituted 
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with alkyi ; ZMs a bond ; 2? is • O - ; is alkylene ; is aryl optionaity substituted with halogen ; to R^^ are 
hydrogens, its prodrug or phamiaceutically acceptable salt or solvate thereof. 

54. A compound of Claim 38, shown by formula (V-2): 




(wherein, Y is hydroxy ; Z is O ; C ring, Z\ Z?, Z^ and R^ are the same as Claim 1 ; R^ to R^^ are each independently 
a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

55. A compound of Claim 52 or 54, wherein Z^ and Z^ are each independently a bond or alkylene ; Z^ is a ttond or - 
O - ; RMs optiona!)y substituted aryl or optionally substituted heteroaryi. its prodrug or pharmaceutically acceptable 
salt or solvate thereof. 

56. A compound of Claim 54, wherein C ring is 1 ,3,4-oxadiazole-2-yl ; Z^ and Z^ are bonds ; 7?- is alkylene; is aryl 
optionally substituted with halogen; to R^^ are hydrogens, its prodaig or pharmaceutically acceptable salt or 
solvate thereof. 

57. A compound of Claim 38, shown by formula (VI-2): 



2 




(wherein, Y is hydroxy ;ZlsO ;C ring, Z^Z^.Z^ and R^ are the same as Claim 1 ;R9toR^5 are each independently 
a non-interfering substituent), rts prodrug or pharmaceutically acceptable salt or solvate thereof. 

58. A compound of Claim 57, wherein, R^^ is hydrogen or alkyI, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

59. A compound of Claim 57, wherein C ring is 1 .3.4-oxadiazole-2-yl; 7> and 7? are bonds ; 2^ is alkylene ; R^ is aryl 
optionally substituted with halogen ; R^ to R^"* are hydrogens ; R^^ is hydrogen or alkyI, its prodrug or pharmaceu- 
tically acceptable salt or solvate thereof. 
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60. A compound of Claim 38. shown by formula (VIM) : 




(wherein, X is O ; Y is hydroxy ; 2 is O ; W2 is - O or -N H- ; is opUonally substituted aryl . optionally substituted 
heteroaryl. optionally substHuted cycloalkyl. optionally substituted cycloalkenyl or optionally substituted 
heterocycle ; Z'. zz. 23 and W are the same as Claim 1 ; R6.r7.rii to are each independently a non-interfering 
substituent), its prodmg or pharmaceutically acceptable salt or solvate thereof. 

61 . A compound of Claim 60. wherein RB is f ran-2-yl. its prodrug or phamiaceuhcally acceptable salt or solvate thereof. 

62. A compound of Claim 60. wherein RB is fran-2-yl ; Z' and Z3 are bonds ; Z 2 is alkylene ; Ri Is aryl optionally 
subsbtuted with halogen ; R6 R7 rii to R"» are hydrogens, its prodrug or pharmaceutically acceptable salt or so^ 
wate thereof. 



63. A compound of Claim 38. shown by formula (VII-5): 




(VII-5) 



(wherein. X is O ; Y is hydroxy ; Z is O ; wz is -O or -NH- ; RB is optionally substituted aryl . optionally subsbtuted 
heteroaryl. optionally substituted cycloalkyl, optionally substituted cycloalkenyl or optionally substituted 
heterocycle ; Z \ 2Z Z3 and Ri are the same as Claim 1 ; R6,r7. re and RF are each independently a non- 
interfering substituent), its prodmg or pharmaceubcally acceptable salt or solvate thereof. 

64. A compound of Claim 63, wherein. RB is f ran-2-yl. its prodmg or pharmaceutically acceptable salt or solvate thereof. 

65. A compound of Claim 63. wherein, RB is fran-2-yl ; Z' and Z3 are bonds ; Z 2 is alkylene ; Ri is aryl optionally 
subsbtuted with halogen ; R6.R7, RE and RF are hydrogens, its prodmg or phamiaceutically acceptable salt or 
solvate thereof. 



66. A compound of Claim 38, shown by formula (VIII-1) : 
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(wherein. X is 0; Y is hydroxy ; Z is O ; is optionally substituted aryl, optionally substituted heteroaryl, optionally 
sut)stituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle ; , Z^, 7? and 
are the same as Clainn 1 ; R^,R^, R^ and R*" are each independently a non-interfering substituent). Its prodrug or 
phamnaceutjcally acceptable satt or solvate thereof. 

67. A compound of Claim 66. wherein RB is f ran-2-yl. its prodrug or pharmaceutical ly acceptable salt or solvate thereof. 

68. A compound of Claim 66, wherein R^ is f ran-2-yl ; Z^ and 7? are bonds ; Z ^ is alkylene ; R^ is aryl optionally 
substituted with halogen ; R^.R^, R^ and R^ are hydrogens, its prodrug or pharmaceuticaily acceptable saH or 
solvate thereof. 

69. A compound of Claim 38, shown by formula (VIII-2) : 



2 




(wherein, Y is hydroxy : Z is O ; C ring. Z\ Z^, 7? and R^ are the same as Claim 1 ; R^.R^^, R^ and R*^ are each 
independently a non-interfering substituent), its prodrug or pharmaceuticaily acceptable salt or solvate thereof. 

70. A compound of Claim 38, shown by formula (IX-1): 
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(wherein, X is O ; Y is hydroxy ; 2 is O ; Is optionally substituted aryl, optionally substituted heteroaryl, optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle; 1^,2^,7? and 
are tiie same as Claim 1 ; R®,R7, R^ and R^ are each independentiy a nonnnterfering sutistituent). its prodrug or 
pharmaceutically acceptable salt or solvate thereof. 

71 . A compound of Claim 70, wherein, RB is fran-2-yl, its prodmg or pharnriaoeutically acceptable salt or solvate thereof. 

72. A compound of Claim 70. wherein, RB is fran-2-yl ; and 2? are bonds ; 2 2 is alkytene ; R^ is aryl optionally 
substitijted with halogen ; R6,R7, rf and RG are hydrogens, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

73. A compound of Claim 38, shown by formula (IX-2): 




(wherein, Y is hydroxy ; 2 is O ; C ring. Z\ 22, 23 and R^ are the same as Claim 1 ; R^.Rio, rF and R® are each 
independently a non-interfering substituent, provided that when RG is hydrogen and RF is alkyl. C ring is not dihy- 
dropirimidine). its prodrug or pharmaceutk:ally acceptable salt or solvate thereof. 

74. A compound of Claim 38. shown by formula (X-1): 



Z 




(wherein, X is O; Y is hydroxy ; 2 is O; R^ is optionally substituted aryl . optionally substituted heteroaryl, optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle; 2^ 2^, 2^ and R^ 
are tiie same as Claim 1 ; R5,r5* ,r6 and R^ are each independentiy a non-interfering substituent), its prodrug or 
pharmaceutically acceptable salt or solvate thereof. 

75. A compound of Claim 74, wherein R^ is f ran-2-yl, its prodrug or pharmaceutically acceptable salt or solvate thereof. 

76: A compound of Claim 74, wherein RB is fran-2-yl ; 2^ and 2^ are bonds ; 22 is alkylene ; Ri is aryl optionally 
substihJted with halogen ; R^.R^.RS and R^* are hydrogens, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

77. A compound of Claim 38, shown by formula (X-2): 
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(wherein. Y is hydroxy ; Z Is O ; C ring, Z\ , Z^ and are the same as Claim 1 ; RS.RS* ,R9 and R^° are each 
independently a non-interfering substituent). its prodrug or pharmaceutically acceptable salt or solvate thereof. 

78. A compound of Claim 38, shown by formula (XI-1): 



Z 




(wherein, X is 0; Y is hydroxy ; Z is 0; R^ is optionally substituted aryl, optionally substituted heteroaryl, optionally 
substituted cycloalkyi, optionally substituted cycloalkenyl or optionally substituted heterocycle ; Z^ Z^, Z^ and R^ 
are the same as Claim 1 ; R^,R^, R*^ and R^ are each independently a non-interfering substituent, the broken line 
shows the presence or absence of a bond), its prodmg or pharmaceutically acceptable salt or solvate thereof. 

79. A compound of Claim 78. wherein, R^ is f ran-2-yl. its prodrug or pharmaceutically acceptable salt or solvate thereof. 

80. A compound of Claim 78, wherein, R^ is fran-2-yl ; Z^ and Z^ are bonds ; Z^ is alkylene ; R^ is aryl optionally 
substituted with halogen ; R^,R^, R*^ and R^ are hydrogens, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

81. A compound of Claim 38, shown by (XI-2): 
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(wherein, Y is hydroxy ; Z is O ; C ring, Z\ Z2, Z^ and m are the same as Claim 1 ; R^.R^o. RP and ¥^ are each 
independently a non-interfering substituent, the broken Kne(— ) shows the presence or absence of a bond), its 
prodnjg or pharmaceutically acceptable salt or solvate thereof. 

82. A compound of Claim 38, shown by (Xlhl): 



Z 




(wherein, X is O ; Y is hydroxy; Z is O ; is optionally substituted aryl, optionally substituted heteroaryl. optionally 
substituted cycloalkyi, optionally substituted cycloall^enyl or optionally substituted heterocycle; Z\ Z^, and 
are the same as Claim 1 ; R5.R6.r7 rf g^d R^ are each independently a non-interfering substituent . the broken 
line(— ) shows the presence or absence of a bond), its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

83. A compound of Claim 82, wherein, R^ is f ran-2-yl, its prodrug or pharmaceutically acceptable salt or solvate thereof. 

84. A compound of Claim 82, wherein, is fran-2-yl ; Z^ and 7? are bonds ; Z 2 Is all^ylene ; R^ Is aryl optionally 
substituted with halogen ; R^,R^, R*^ and R^ are hydrogens, its prodrug or pharmaceutically acceptable salt or 
solvate thereof. 

85. A compound of Claim 38, shown by formula (XII-2): 



Z 




(wherein. Y is hydroxy ; Z is O ; C ring, Z^ , Z^, Z^ and R^ are the same as Claim 1 ; RS.rs.R'o^rf ^nd BP are each 
independently a non-interfering substituent, the broken line(— ) shows the presence or absence of a bond), its 
prodrug or pharmaceutically acceptable salt or solvate thereof. 

86. A compound of Claim 38, shown by formula (XIII-1): 
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(wherein, X is O ; Y is hydroxy ; Z Is O ; is optionally substituted aryl, optionally substituted heteroaryt. optionally 
substituted cycloalkyl. optionally substituted cycloalkenyl or optionally substituted heterocycle; Z\ Z^, and 
are the same as Claim 1 ; R^.R^.R^ and R^ are each independently a non-interfering substituent). Its prodrug or 
pharmaceutically acceptable salt or solvate thereof. 

87. A compound of Claim 86. wherein. R^ is fran-2-yl. its prodrug or pharmaceutically acceptable salt or solvate thereof. 

88. A compound of Claim 86. wherein, R^ is fran-2-yl ; Z^ and 7? are bonds ; Z ^ is atkylene ; R^ is aryl optionally 
substituted with halogen ; R^, R^ and R^ are hydrogens, its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

89. A compound of Claim 38, shown by formula (XIII-2): 



Z 




(wherein. Y is hydroxy ; Z is O ; C ring, Z^ Z2 , 7? and are the same as Claim 1 ; R5,r9,rio and are each 
independently a non-interfering substituent), its prodrug or pharmaceutically acceptable salt or solvate thereof. 

90. A compound of Claim 38,39.46,52,54,57,69,73,77,81,85 or 89, wherein C ring is optionally substituted pyridine- 
2-yl, optionally substituted pyrimidine-4-yl. opti'onally substituted 1 ,3.4-oxadiazole-2-yl. optionally substituted 
1 .2,4-tria20te-3-yl or optionally substituted imidazole-2-yl. its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

91. A compound of Claim 38,(39),(46),(52),(54),(57),(69),(73).(77),(81),(85) or (89), wherein T and 1? are each in- 
dependently a bond or alkylene ; 2^ is a bond or-0 - ; R^ is optionally substituted aryl or optionally substituted 
heteroaryl. its prodrug or pharmaceutically acceptable salt or solvate thereof 

92. A compound of Claim 38.(39),(46),(52),(54),(57).(69),(73),(77),(81}.(85) or (89), wherein C ring is pyrimidine-4-yl 
or 1,3,4-oxadiazole-2-yl;Z^ is a bond; Z^ is -O or alkylene ; Z^ is a bond or alkylene ;Ri is aryl optionally substituted 
with halogen ; R^.R^ and R^^ are hydrogens, its prodrug or pharmaceutically acceptable salt or solvate thereof. 

93. A compound of Claim 38.(39).(42).(46),(49).(52).(54).(57),(60).(63).(66),(69).(70).(73).(74).(77).(78).(81).(82). 
(85), (86) or (89), wherein each non-interfering substituent is independentiy selected from hydrogen .halogen , 
alkoxycarbonyl .carboxy .alkyi .alkoxy .alkoxy alkyi .nitro .hydroxy .alkenyl .alkynyl .alkylsulfonyl , optionally sub- 
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stituted amino .alkylthio .alkylthio alkyi ,haloalkyl .haloalkoxy .haloalkoxy alkyi . optionally substituted cycloalkyi , 
optionalty substituted cycloalkenyl , optionally substituted heterocycle,oxo,thioxo.nllroso.azid8.amidino,guanidino! 
cyano .isocyano .mercapto, optionally substituted carbamoyl .sulfamoyi ,su!foamino .formyl .alkyi carbonyLalkyl 
carbonyloxy.hydra2lno,morphollno, optionally substituted aryl , optionally substituted heteroaryl . optionally sub- 
stituted aralkyl. optionally substituted heteroaryl alkyi , optionally substituted aryl oxy, optionally substituted heter- 
oaryl oxy. optionally substituted aryl thio. optionally substituted heteroaryl thio, optionally substituted aralkyloxy, 
optionally substituted heteroaryl alkyi oxy, optionally substituted aralkylthio, optionally substituted heteroaryl 
alkylthio . optionally substituted aryl oxyalkyi , optionally substituted heteroaryl oxyalkyi , optionally substituted aryl 
thioalkyi . optionally substituted heteroaryl thioalkyi . optionally substituted arylsulfonyl , optionally substituted 
heteroarylsulfonyl . optionally substituted aralkylsulfonyl and optionally substituted heteroaryl alkylsulfonyl, its pro- 
drug or pharmaceutically acceptable salt or solvate thereof. 

94. A compound of Claim 38. (39), (42), (46), (49). (52), (54), (57), (60). (63). (66). (69). (70). (73), (74), (77). (78). 
(81). (82). (85). (86) or (89). wherein Z^ and are not bonds at the same, its prodrug or pharmaceutically 
acceptable salt or solvate thereof. 

95. A compound of Claim 94. wherein is phenyl optionally substituted with halogen, 2^ is a bond, 7? is alkylene or 
- 0 23 is a bond or alkylene, its prodojg or phamiaceutically acceptable salt or solvate thereof. 

96- A compound of Claim 95. wherein is 4-fluorophenyl, Its prodrug or pharmaceutically acceptable salt or solvate 
thereof. 

97. A compound of the formula (I) : 



(wherein, and R^ taken together with the neighboring carbon atoms form 5- or 6-membered heterocycle which 
may contain O and/or N atom and be condesed with a benzene ring ; Y is hydroxy, mercapto or amino * Z is O S 
or NH ; * ' 

R^ is shown of the formula : 



(wherein, C ring is N-containing aromatic heterocycle, wherein at least one atom neighboring to the atom at the 
bonding-position is unsubstituted N atom, the broken line shows the presence or absence of a bond.) or the 
formula : 




0 
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(wherein, X is O, S or NH ; Is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted 
cycloalkyi, optionally substituted cyctoalkenyl or optionally sutistituted heterocycle) ; at least one of the ring formed 
by RC and R^, C ring and R^ is substituted wth a group of the formula : -Z^-ZZ-Z^-R^ (wherein, Z^ and 2? are each 
independently a bond, optionally substituted alkylene or optionally substituted alkenylene ; Z? is a bond, optionally 

5 substitute! alkylene, optionally substituted alkenylene. -CH(OH)-.-S-. -SO. -SOg-. -S02N(R2)., .N(R2)S02-. -0-. 

-N(R2)-, -N{R2)CO-, -C0N{R2)-.-C(=0)-0-. -0-C(=0) or -CO- ; R2 is hydrogen, optionally substituted alkyl. option- 
ally substituted alkenyl, optionally substituted aryl or optionally substituted heteroaryl ; R* is optionally substituted 
aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl. optionally substituted cyctoalkenyl or op- 
tionally substituted heterocycle) ; and 

10 the ring formed by R^ and R^. C ring or R^ is optionally substituted with 1 to 3 subsh'tuents selected from hydrogen, 

alkyl, aralkyl, cycloalkyl, optionally substituted aryl, alkoxy. alkoxyalkyi, optionally substituted amino, hydroxyalkyi, 
alkenyl, alkoxycartwnytalkyi, heteroarytaikyi and hydroxy, at any position except where the above the formula : 
-Z^-Z^-Z^-Ri (wherein, Z\ Z^. Z^ and R^ are the same as defined above) k)cat6S, its prodrug or pharmaceutlcally 
acceptable salt or solvate thereof. 

IS 

98. A compound of Claim 97, wherein the ring formed by R^ and R^ is 5- or 6-membered heterocycle which may 
contain O and/or N atom and be condesed with benzene ring ; Y is hydroxy; Z is O ; X is O ; the ring formed by 

and R^ is optionally substituted with 1 to 3 substituents selected from hydrogen, alkyl, aralkyi, cycloalkyl, op- 
tionally substituted aryl. alkoxy, alkoxy alkyl, optionally substituted amino, hydroxyalkyi, alkenyl, alkoxycarbonyla- 
20 Ikyl and heteroaryl alkyl. and C ring and R^ are each independently optionally substituted with 1 to 3 substituents 

selected from alkyl. amino, halogen and hydroxy, its prodrug or pharmaceutlcally acceptable salt or solvate thereof. 

99. A compound of Claim 97 or 98, wherein at least one of the ring formed by R^ and R°, C ring and R^ is substituted 
with a group of the formula : -Z^-Z^-Z^-R^ (wherein Z^ is a bond or alkylene ; Z^ is alkylene or -O- ; Z^ is a bond 

25 or alkylene ; R^ is optionally substituted aryl or optionally substituted heteroaryl ). its prodrug or pharmaceutically 

acceptable salt or solvate thereof. 

100JV pharmaceutical composition comprising a compound of any one of Claims 38 to 99, its prodrug or pharmaceu- 
tically acceptable salt or solvate thereof. 

30 

101 .A pharmaceutical composition of Claim 100 which is an enzyme inhibitor. 
102 J\ pharmaceutical composition of Claim 100 which is a nucleic acid-related enzyme inhibitor. 
35 ^Q3A pharmaceutical composition of Claim 1 00 which is an HIV integrase inhibitor. 
104J\ pharmaceutical composition of Claim 100 which is an anti-HIV agent 

105. A pharmaceutical composition of Claim 100 which is a critical prevention or treatment agent for AIDS or a AIDS- 
40 related complication. 

106. A mixture of a pharmaceutical composition of Claim 1 03 in combination with a reverse transcriptase inhibitor and/ 
or a protease inhibitor. 

45 107.A pharmaceutical composition of Claim 100 which can enhanse the anti*HIV activity of a reverse transcriptase 
inhibitor and/or a protease inhibitor. 

108. A method for prevention or treatment of AIDS or a AIDS-related complication which comprises administration of 
a compound of any one of Claims 38 to 99. 

50 

109. Use of a compound of any one of Claims 36 to 99 for preparing a pharmaceutical composition as an integrase 
inhibitor. 

1 10. A process for preparing a compound of the fbnmula (IIM ) : 

55 
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(IIM) 



r7 -^I 
" 0-1 06 

n 0-1 



(wherein X Y. 2 . RB.r5 to R7 r19 21 to 2? and Ri are the same as defined below) which comprises reacting a 
compound of the formula (K) : a 




(wherein. X is O ; Y is hydroxy ; Z is O; L is a leaving group ; RB. Z^. Z^. 2 3 and Ri are the same as Claim 1 • RB 
and R' are the same as Claim 11) with a compound of the formula : RSNHj (wherein. RS is a non-interferina 
substituent) and a compound of the formula : R" CHO (wherein. Ri9 is a non-interfering substituent). 

1 1 1 .A process for preparing a compound of the formula (III-1 ) of Claim 1 1 0, wherein. R B is heteroaryl • RS and R? do 
not substitute on RB ; L is all<oxy ; Z> and Z3 are bonds ; Z2 is alkylene ; Ri is optionally substituted phenyl. 

1127V process for preparing a compound of the formula (III-1) of Claim 110. wherein Z 2 is methylene • Ri is 4-fluor- 
ophenyl. ' 

1 1 3.A process for preparing a compound of the formula (III-1 ) of Claim 112. wherein the compound of the formula f K) 
IS 4-[5-(4-fluorobenzyl )fran-2-yQ-2-hydroxy-4-oxo-2-butenotc add alkyi ester. 

114JV process for preparing a compound of the formula (III-1) of Claim 11 0 to 113, wherein compounds shown of the 
formula: RSN Hj and Ri9 CHO are selected from the following groups; 
compound of the formula ; R^NHa 

cyclopropylamine. cyclobutylamine. cydopentylamine, cycloleucine. cyclohexylamine. 1 -aminocyclohexan 
carboxyhc add. 1 -ethynylcyclohexylamine. 1 .2-diaminocyclohexan. 2-methylcyclohexylamine. 2 SKlimethylcy- 
dohexylamine. 4-methylcyclohexylamine. aminomethylcyclohexan. 1 ,3-cydohexan bis(methylamine) 1-amino- 
5.6.7.8-tetrahydronaphthalene. 1 .2.3,4-tetrahydro-1 -naphthylamine . cyclooctylamine. 2-amino-i-propene- 

1.1.3- tncarbonitril, diaminomaleonitril. S-methylL-csteine. L-aspaitic add. L-leudne. DL-homoserine D-methlo- 
nme. L-allylglydne. L-glutamic add. 2-amino -1 ,3,4-thiadiazole . 2-amino -5-mercapto-1 .3,4.thiadiazole 2-amino 
-5-ethyl -1.3.4-thiatfa20le. 3.5-dimethylpyrazole-l-carboamide, 5-amlno -S-methylisoxazole, 3-amino -5-methyl- 
isoxa2ole.2-(2-amino ethyl )-1-methylpyrrolidine. 1 -(2-amino ethyl )pyrrolidine. 1 -(3-amino propyl)-2-pyrolidinone 
furfurylamine . 1 -aminoindan. 5-aminoindan. 1 -naphthyl amine , 2-naphthyl amine . cycloheptylamine D-tert-leu- 
ane, DL-valine. DL-isoleudne, D-serine. guanidoacetic acid . creatine. D-allothreonine. 2-amino-2-methyl-1 3-pra- 
panediol, tns(hydroxy methyl)aminomethane. DL-2-amino-3-methyl-1-butanol. L-isoleudnol D-leuclnol L-me- 
thioninol. DL-penidllamine. DL-cysteine. DL-homocysteine. 1 -acetyl -S-thlosemicarbazide, 1-acetyl-2-thiourea N- 
methylthiourea. ethylthiourea. allylthiourea. dithioxamlde, histamine. 3-amino-1 .2.4-triazole 3-amino-5-mercapto- 

1 .2.4- triazole. 3-amlno-5-methylthiol. 2.4-tria2ole. 3.5^Jiamino-1 .2.4-tria2ole. 3-aminopyra2ole. 3-amino-4-cyano- 
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pyrazole, 3-aminopyrazole-4-cart)Oxyl]c add . L-prolineamide, 2-amino-2-thiazoline, 2-aminothiazole, 2-amtno- 
5-nitrothiazole, 2-amincH4<methytthiazoIe, Ocycloserine, tetrahydrofurfurylamine, 2-ami no purine, 2-aminobenz- 
imidazole, 5-amino indole, 4-aminopyrazolo[3,4-D]pyrimidine, 6-aminoindazole, 8-azaadenine, 3,4-methylenedi- 
oxyaniline, N-(2-aminoethyl)piperazine, nfpeootamlde, 4-(aminomethyl) piperidine. 5-aminouracil, 5-azacytosine, 
cytosine, 5-fluorocytosine, 4-amino-2,6-dihydroxypyrimidine, 2-aminopyrimldine, 2-am]no-4-chloro-6-methylpyri- 
midine, 2-amino-4,6-dihydroxypyrimldine, 2-amino-4-hydroxy-6-methylpyrimid]ne. 4-chloro-2.6-diaminopyrimi- 
dlne, 2,4-diamino-6-hydroxypyrimidine, 2,4,6-lriaminopyri midine. 2-amino-4-melhylpyri midine. 2-amino- 
4.6-dimethylpyrimtdine, 2-amino-5-nitro pyrimidine, 4-aminopyrimidine, 4,5-diaminopyrimidine, 4,5-diamino-6-hy- 
droxy pyrimidine, pyrazineamide, aminopyrazine, 3-aminopyrazine E-2-carboxylic acid. 4-(2*aminoethyl)morpho- 
line. N-(3-aminopropyl)morpholine, nicotineamide N-oxide, 3-am]no-2-chloropyridine, 5-amino-2-chloropyridine, 
5-amino-2-methoxypyridine, 3-hydroxypicolineamide, 2-aminapyridine, 2-amino-3-nitropyridine, 2-amino-3-hy- 
droxy pyridine. 2-aminonicx)tinic acid, 2,3-diaminopyridine, 2-amino-3-methylpyridine, 2-amino-4-methytpyridine, 
2-amino-4,6-dimethylpyridine. 2-amino-5-chloropyridine, 2-amino-5-nitropyridine. 6-aminonicotinic acid, 6-ami- 
nonicotinamide, 2-am1no-5-methylpyridine. 2,6-dianninopyridine, 2-amino-6-methylpyridine. 6-methylnicotinamlde, 

2- (am]nomethyt)pyridine. 2-(2-aminoethyl)pyridine. nicotinamide, thionicotinamide, 3-aminopyridine. 3.4-diami- 
nopyridine. 3-(aminomethyl)pyridine, Isonicotinamide. 4-aminopyridine, 4*(aminomethyl)pyridine. 3-amino- 
1,2,4-triazine, 3-amino -5.6-dimethyM.2.4-triazine. 1-(2-aminoethyl)piperidine, 3-aminoquinorme, 5-aminoquino- 
line, 6-aminoquinoline, 8-aminoquinoline, 5*aminoisoquinoline, nitroguanidine, cyanamide,thiosemicarbazide, an- 
iline, 2-aminobenzonitril, 2-fluoro aniline, 2,4-difluoroaniline, 2,4,5-trlfluoroaninne, 2,4,6-trifluoroaninne, 2,5-dif- 
luoro aniline. 2-fluoro-5-methylaniline, 2,6-difluoroaniline. 2-chloroaniline. 2-chloro-4-methylaniline, 2-chloro- 
5-melhylaniline, 2-chloro-6-methyIaniline, Onitroaniline, anisidlne. O-phenetidine, 2-aminophenol. 6-amino-m- 
cresol, 2-amino-4-chlorophenoi, 2-amino-4-methylphenol, 2-aminothiophenol, 2-(methylthio)aniline, anthranilic 
acid, 2-aminoacetophenone, 2HSopropenylanirme, 2-isopropylaniline, o-phenylenediamine, 3.4-diaminotoluene, 
4,5-dimethyl-1,2-phenylenediamine, o-toluidine, 2,3-dimethylaniline, 4-methoxy-2-methylaniline, 2,4-dimethyl- 
aniline. 2,4.6-tri methylaniline, 2.5-dimethylaniline. 2-isopropyl6-methylaniline, 2.6-dimethylaniline. 2-aminobenzyl 
alcohol, 2-ethylaniIine, 2-ethyl-6-methylaniline, 2.6-diethylanil]ne. 2-aminophenetyl alcohol, 3-aminobenzonitril, 

3- fluoroamllne, 3-fluoro-o-anisidine, 3-fluoro-2-methylaniline, 3,4-difluoroanirme. 3-fluoro-4-methylaniline. 3.5-dif- 
luoro aniline. 5-fluoro-2-methylaniline, 3-chloroaniline, 3-chloro-2-methylaniline, 3-chlorO'4-fluoroaniline, 3-chloro- 

4- methyIaniline, 5-chloro-2-methylaniline, m-nitroaniline, m-anisidine, m-phenetidine, 3-aminophenol, 3-amino -o- 
cresol, 3-aminothiophenol. 3-(methylthio}aniline. 3-aminobenzoic acid. 3-aminoacetophenone, 3-(1 -hydroxy ethyl) 
aniline, m-phenylenediamine, 2,6-diaminotoluene, 2,4-diaminotoluene. m-toluidine, 3.4-dimethylaniline, 
3,5-dimethylaniline, 2-methoxy-5-methylaniline, 3-aminobenzyl alcohol. 3-ethylaniline, 4-aminobenzonitril, 4-fluor- 
oaniline, 4-fluoro-2'methylaniiine, 4-chloroaniline, 4-chloro-2-methylantline, p-nitroaniline, N.N-dimethylp- 
phenytenediamine , p-anisidine. p-phenetidine, 4-aminophenol, 4-amino-m-cresol, 4-amino-2.5-dimethylphenol, 
4-amino-o-cresol, 4-aminothiophenol, 4-(methylthio)anlline, 4-aminobenzoic acid, 4-aminoacetophenone, 4-tert- 
butylaniline, 4-isopropylaniline, p-phenylenediamine. p-toluidine. 4-aminophenylacetonitrile. 4-ethylaniline. 4-ami- 
nophenetyl alcohol, 4-propylaniline, 4-N-butylaniline. formamide, hydroxyurea, phenylurea, cyanoacetylurea, 
methylurea, ethylurea.allylurea, N-butylurea, N,N-dimethyiurea, 1 ,1 -diethylurea, phenylcarbamate, tert-butylcar- 
bamate, methyicarbannate, ethylcarbamate, butylcarbamate, benzamide, 2-fluorobenzamide, salicylamide, 2-ami- 
nobenzamide. O-toluamide. 3-fluorobenzamide. 3-aminobenzamide, m-toluamide,4-fluorobenzamide.4-hydroxy- 
benzamide, 4-aminobenzamide, p-toluamide, ethyl oxamate, oxamide. 2.2,2-trifluoroacetamide. trimethylaceta- 
mide. 2.2-dichloroacetamide, 2-chloropropioneamide. lactamde. methacrylamide. isobutylamide, urea, acetamide, 
cyanoacetamide, 2-bromoacetamide, fluoroacetamide, 2-chloro acetamide, N-acetylglydneamide, acrylic amide, 
dnnamamtde, malonamide, propioneamide, 3-chloropropioneamide, 2-aminoisobutanoic add, tert-utylamine, 
2-amino-2-methyl-1-propanol, tert-octylamine, 1,2-diamino-2-methylpropane, tert-amyl amine, 1.1-diethylpropar- 
gylamine, thiobenzamide, (R)-(-)-2-phenylglycinol. thiourea, DL-a-methylbenzylamine. thioacetamide, 3-aminoc- 
rotonitril, methyl 3-aminocrotonate. ethyl 3-aminocrotonate, D-alanine. 1 ,2-dimethylpropylamtne, isopropylamine. 
2-amino-1-methoxypropane. DL-2-amino-1-propanot, ethyl 3-amino butylate, DL-p-amino -n-butanoic add, 
1,3-dimethylbutylamine, 1 ,2-diaminopropane, 1-methyl-3-phenylpropylamine, 2-amino-6-methylheptane, DL- 
2-amino butanoic acid, sec-butylamine , (-f-/-)-2-amino -1-butanol, 3-amino pentane, D-norvaline, D-norleudne, 
2-aminoheptane. 2-aminooctane. methylamine. benzylamine, 2-fluorobenzylamine, 2-chlorobenzylamine. 2-meth- 
oxyt)enzylamine. 2-methylbenzylamine. 3-fluorobenzyl amine, 3-methoxyt)enzylamine. 3-methylbenzylamine. m- 
xylylenediamine, 4-fluorobenzylamine, 4-chlorobenzylamine. 4-methoxybenzylamine, 4-methyIbenzyl amine, gly- 
cine, 2,2,2-trifluoroethyl amine, aminoacetoaidehyde dimethyl acetal, amino acetoaldehyde diethyl acetal, 2-ami- 
no-1-phenylethanol, DL-isoserine, 1 -amino-2-propanol, 3-amino-1 .2-propanedtol, DL-4-amino-3-hydroxybutanoic 
acid. 1 ,3-diamino-2-hydroxypropane. 2-phenylpropylamine. DL-3-aminoisobutanoic acid, isobutylamine, 2-meth- 
ylbutylamine, 2-ethylhexylamine. ethylamine. N-phenylethylenediamine. N-acetylethylenediamine. N-isopropyl- 
ethylenediamine, N-methylethylenediamine, N-ethylethylenediamine, 2-(2-aminoethylamino)ethanoi, diethylene- 
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diamine. N-(n-propyl)ethylenediamine.N.N<jimethylethylenediamine,N,N-diethylethyienedi^^^ 
thyl)amine. 2-methoxyethylamine, 2-(2-aminoethoxy)ethanol, ethanolamine, phenetylamine, thyramine, 2-(4-ami- 
nophenyl)ethylamine, 2-(p-tri l)ethylamine, taurine, propargylamine. allylamine, p-alanine. 3,3-cfimelhyl- 
butylamine. isoamylamine. ethylenediamine. propylamine, Nnsopropyl-1 ,3-propanediamine, N-methyH ,3-pro- 
panediamine, N-(2-aminoethyl)-1 ,3-propanediamlne. N-propyl-1 .3-propanediamine, 3,3'-diaminodipropylamine, 
N.N-dimethyH,3-propanediamine. N.N-bis(3-amlnopropyl)methylamine, N.N^iethyl-t,3-propanediamme, 3-iso- 
propoxypropyiamine, 3-ethoxypropylamine, 3-amino -1-propanol, 3-phenylpropyIam1ne, 4-aminobutanoic acid, 
1,3-diaminopropane, 4-amino -1-butanol, 4-phenylbulylamln8, 5-aminovalerianic add, 1.4-diaminobutane, N- 
amylamine, 5-amino-1-pentanol, 6-aminocaproic acid, 1,5-diaminopentane. hexylamlne, 6-amino-1 -haxanol, 
7-aminaheptanoic add. 1 ,6-hexandiamine. n-heptylamine, 1.7-diamino heptane, octylamine, 1 .8-diaminooctane. 
nonylamine, cyctohexane carboamide, 2,2-dimethyl-1 ,3-propanediamine, 2-n-propylanlline, DL-2-amino-1-penta- 
nol, DL-2-amino-1-haxanol, 1-(3-aminopropyl)imidazole, p-xylylenediamine, 1 -amino cyclopropane- 1-carboxyltc 
acid, cyanothioacetamide. 2,4-difluorobenzylamine, 2,5-difluorobenzylamlne, 2,6-difluorobenzylamine, 3,4-dtf- 
luorobenzylamine, 2-methyl-3-thiosemicarba2ide, 5-amino-2-methoxyphenol, 4-sec-butylaninne. 2,3-difluoro- 
ani li ne, thiDphene-2-carboamide. 1 -ami no-1 -cyclopentanemethanol. S-methyladenine , 1 -methy ladenlne, 4-chloro- 
2-fluoroani!ine, 5-amino-1-ethylpyrazole, 2,3-diaminotoiuene, butylamine, 4-chloro-o-phenylenediamine, 1-(tri- 
methylsilylmethyl)urea, 2,3,4-tritluoro aniline, 2-(1-cyclohexanyl)ethy1amine, 3-amino-2-butenethioamide. 
2,3,6-lrifluoro aniline, 1 ,5-diamino-2-methylpentane, amidinothiourea, 3-ethynylaniline, N,N-bis(2-hydroxyethyl) 
ethylenediamine, 3-methoxypropylamine. 4-aminostyrene, 2-amino-6-fluoroben2onitrile, 3-amino-5-hydroxypyra- 
zole, 2,4-diamino-6-methyM ,3.5-tria2ine. pyridine-2-carboamide, 1 -aminoisoquinoline. 4-chloro-1 ,3-phenylenedi- 
amine. 2-chloro ethylcarbamate. amide fumarate, acetoacetamide, N-N-butylethylenediamine, 3-fc)utoxypro- 
pylamine, cyclopropanemethylamine, S-aminoindazole, 2,4-diamino pyrimidine, a-ethylbenzylamine, 3-aminoisox- 
azole, chlorodifluoroacetamide, 1,8-diamino-3,6-dioxaoctane, 2-sec43utylaniline, 3K:hlorobenzylamlne, 2-fluoro- 
4-methylaniline, 1-(4-fluorophenyl)ethylamine. 4-aminophthalonitrile. adenine, 2-chloro-4-fluoroaniline, semicar- 
bazide, {R)-(-)-1 -cyclohexylethylamine. 5-amino-o-cresol. N.N.2.2-tetramethyl-1 .3-propanediamine, 2.2Kliethoxy- 
acetamide. 3-amino-5,5-dimethyl-2-cyclohexane-1 -one. propylcarbamate, glycolamide. 2-amino-1 .3-propanediol, 
thiophene-2-ethylamine. 2,5-dimethyl-1 ,4-phenylenediamine, 2-amino-4-methoxy-6-methyH ,3,5-triazine, 2-phe- 
noxyethylamine, 4-amino-2-mercaptopyrimidine, creatinine, 2-amino-4-methoxy-6-methylpyrimidine, 3,5-difliJor- 
obenzylamine, (1R,2R)-(-)-1,2-diaminocyclohexane, (1S.2S)-(+)-1,2-diaminocyclohexan , D-asparatic add, DL- 
asparatic add, DL-leudne. D-leudne, L-homoserine. DL-methionine, L- methionine, DL-allylglyclne. D-glutamic 
acid. L-leucinol. DL-threonine, cis-1,2-diamlno cyclohexane, trans- 1 ,2-cyclohexanediamine, L-tert-leucine. D-va- 
line, L-valine. D-iso leucine. L-isoleudne, DL-serine. L-serine, L-allo-threonine, D-threonine, L-threcnine, L- valinol, 
D- valinol. L-cysteine, DL-cycloserine, L-cycloserine, L-asparagine, (S)-(+)-2-phenylglydnol, (RH+)-1-phe- 
nylethylamine. L-(-)- a-methylbenzylamine, DL-alanine, L-alanine. L-alaninol. D-alaninol, D-(-)-2-aminobutanoic 
acid. L-a-am»no -n-butanoic add. (R)'(-)-2-aminobutane, (S)-(+)-2-aminobutane, (S)-{+)-2-amino-1 -butanol, (R) 
-(-)-2-amino-1-butanol, DL-norvaline, L-norvaline, DL-norleucine. L-norleudne, (R)-(-)-1 -amino -2-propanol, (S) 
-{+)-1-amino-2-propanol, (S)-(-)-2-methylbutylamine, DL-lysine, L-lysine, DL-tert-leudne, (S)-(+)-1-cydohexy- 
lethylamine, ethyl thiooxamate. 2-amino-5-methylbenzyl alcohol, 2-amino-3-methylbenzyl alcohol. 3-amino- 
2-methylbenzyl alcohol, 3-fluoro-4-methoxyaniline, 3-amino-4-methylbenzyl alcohol, 5-methoxy-2-methylaniline, 
2-amino-m-cresol, trans- 1,4-diaminocyclohexan. 3-amino-5-methylpyrazole, 2,3-diaminophenol. 1-piperidinecar- 
boamide, 6-amino-1 -methyluradi, 3-fluorophenetylamine, 2-aminobenzylamine, 2-methoxy-6-methylaniline, 
2-fluoro phenetylamine, 4-aminobenzylamine, 1-acetylguanidine, D-homoserine, 2-amino-5-methylthiazole, (S) 
-(+)-tetrahydrofurfurylamine, 2-aminobenzyl cyanide, 4-amino-2-chlorophenol, 2-amlno-4,5-dicyanoimidazole, 
4-amino-6-methoxypyrimid»ne. 2-tert-butylaniline, 2-(4-fluorophenyl)ethylamine, 1,3-diamino pentane, 2-amino- 

1- methylbenzimidazole, 5-methylfurfury!amine. (R)-(+)-1-(p-tri 1)ethylamine. (S)-(-)-1.(p-tril)ethylamine, 3-amino- 
1 ,2,4-tria20le-5-carboxylic acid, muscimol, 4-ethynlaniline, 2-amino-4-methylbenzonitri!. 2-amino-5-methylthio- 
1 .3,4-thiadiazole, 1-(aminocarbonyl)-1-cyclopropanecarboxylic add, cis-4-aminocyclohexan carboxylic add. (S) 
-(+)-2-(aminomethyl)pyrrolidine, 5-amino-4-nitroimidazole, 3-amino -1-propanolvinyl aether, thioethylene diamine, 
isopropyWiethylene triamine, L-tert-leudnol. N-methyl-1,2-phenylehediamine, (R)-(-)-tetrahydrofurfurylamine, 
L-(-)-lactamide, {R)-(+)- lactamide, (S)-(+)-2,2-dimethylcyclopropanecarboamide, (1 S.2R)-(-)-ds-1 -amlno-2-inda- 
nol, (1R.2S)-(+)-ds-1-amino-2-indanol, (RH-)-l-aminoindane. (SH+)-1-aminoindane. (R)-2-phenyl-1 -pro- 
pylamine, (S)-2-phenyl-1 -propylamine, D-methioninol, (R)-2-amino-1-phenylethanol, 2-amino-4,5-dimethyl-3-fur- 
ancarbonitrile. IM-hexylethylenediamine. {S)-{-)-4-amino-2-hydroxybutanoic acid. (S)-3-amino-1 ,2-propanediol. 
(R)-3-amino-1.2-propanediol, 4-aminoindole. (R)-(-)-tert-leucinol and 2-amino-5-fluoropyridine. 

compound of the formula : R^^ CHO 

formaldehyde, ethyl 2-formyl-1 -cyclopropanecarboxylate. cyclohexancarboaldehyde. 1 ,2,3.6-tetrahydroben- 
zaldehyde. 1 -methy lpyrrole-2-carboaldehyde. furfural, 5-nitro-2-furaldehyde. 5-methylfurfurai, 5-hydroxymethyl- 

2- furaldehyde, 3-(2-furyl)acrolein, benzaldehyde, 2-fluorobenzaldehyde, 2-chloro benzaldehyde, o-anise alde- 



342 



EP1 422 218A1 

hyde. salicyl aldehyde. 3-fluoro-2-hydroxyben2aldehyde, 2,3-dihydroxyb8nzaldehyde. 2,5-dihydroxybenzalde- 
hyde, o-naphthal aldehyde, o-tol aldehyde, 2,4-dtmethylbenzaldehyde. mesitaldehyde, 2,5-dimethylbenzalde- 
hyde. S-cyanobenzaldehyde. 3-fluorobenzaldehyde, a-chlorobenzaldehyde. S-methoxybenzaWehyde. 3-hydroxy- 
benzaWehyde. 3,4-dihydroxybenzaldehyde, isonaphthalaldehyde. m-to!aldehyde. 4-cyanobenzaldehyde, 4-fluor- 
obenzaldehyde, 4-chlorobenzaldehyde, 4-dimethylaminobenzaldehyde. p-anisealdehyde, imldazole-2-carboalde- 
hyde, pyrrole-2-carboaldehyde. 2-lhiophenecarboaldehyde, 3-methylthiophene-2-carboaldehyde, 5-methyl-2-thi- 
ophenecarboaldehyde. 3-thiophenecartx)aldehyde. indole-3-carboaldehyde» 2-pyridinecarboaldehyde, e-methyl- 
2-pyridinecarboaIdehyde, 3-pyridinecarboaldehyde. 4-pyridinecarboaldehyde, 4-hydroxybenzaldehyde.terenaph- 
thalaldehyde. cuminaldehyde, p-tolaWehyde. 4-ethyl benzaldehyde. glyoxal, gtyoxyllc add. methyl glyoxal. trimelh- 
ylacetoaldehyde, [>{-)-erythrose. 2-phenylpropionaldehyde. methacrolein, 3-ethoxymethacrolein. alpha-methyl- 
dnnamaldehyde. trans-2-methyl-2-butenal. 2-methyl-2-pentenal, isobutylaldehyde, 2,6-dimethyl-5-hepten-1-ol, 

2- methylbutylaldehyde, 2-elhylbutylaldehyde, 2-methylpentanal, 2-ethylhaxanal, acetoaldehyde, chloro acetoal- 
dehyde, phenylacetoaldehyde. phenylpropargyl aldehyde, acrolein, 3-{dimethylamino) acrolein, trans-dnnamal- 
dehyde. crotonaldehyde, 2.4-haxadienal. trans.trans-2,4-heptad]enal. trans.trans-2.4-nonadienal. trans-2-hex- 
anal. trans-2.cis-6-nonadien-1-al, trans-2-heptenal. trans-2-octanal. trans-2-nonenal, isovaleral aldehyde, prop)- 
onaldehyde, 3-phenylpropionaldehyde. 3-(methylthio)propionaldehyde, butylaldehyde, glutaralaldehyde. valeral- 
dehyde, haxanal, heptalaldehyde, octanal. nonanal, trans-2-pentenal, 2,4-dimethyl-2.6-heptadienal. 2,6-pyridin- 
edicarboaldehyde, 2-ethylacrolein, 3-methyi-2-butenal, 2,3-difluorobenzaldehyde. 2.6KJifluorobenzaldehyde, 
2.4-difluorobenzaldehyde, 2.5-difluorobenzaldehyde, 3,4-difluorobenzaldehyde. 3.5-difluorobenzaldehyde, 

3- furaldehyde, 3.5,5-tri methyl haxanal. 3-phenyibutylaldehyde. 2.2-dimethyl-4-pentenal. 2.4-dihydroxybenzalde- 
hyde. cyclopropanecarboaldehyde, 4-hydroxy-3-methylbenzaldehyde, benzo[blfuran-2-carboaldehyde, 3.5-dihy- 
droxybenzaldehyde, 3,4-dimethylbenzaldehyde, 2-cyanobenzaldehyde, 5-ethyl-2-furaldehyde, 2-hydroxy-3-meth- 
yibenzaldehyde, 3,3-dimethylbutylaldehyde, 5-chloro-24hiophenecarboaldehyde, 3,4-dihydro-2H-pyrane-2-car- 
boaldehyde, D-glyceroaldehyde, DL-glyceroaldehyde, 3-fluoro-2-methylbenzaldehyde. 3'dimethylamino-2-me- 
thyl-2-propenal. 3.5-dimethylbenzaldehyde. 4,5-dimethyl-2-furancarboa!dehyde. 4-vinylbenzaldehyde, 
2.6-dimethylbenzaldehyde, 2-octanal. dimethoxyacetoaldehyde, 2-deoxy-D-ribose, 2-formyl thiazole, 5-ethyl- 
2-thiophenecarboaldehyde, glyoxylic add, 4-pyridinecarboaldehyde-N-oxlde, 5-norbornene-2-carboaldehyde, 

4- f6rmylimidazole, 5-methyIimidazole-4-carboaldehyde. 5-formyluradl, 2,3-thiophenedicarboaldehyde, thi- 
ophene-2,5-dicarboaldehyde. 2,3-o-isopropylidene-D-glyceroaldehyde, 2-hydroxy-5-methylbenzaldehyde. 1-cy- 
dohexane-1-carboaldehyde. 2.3-dimethylbenzaldehyde. 1-methyl-2Hmidazolecarboaldehyde. vinylbenzalde- 
hyde. 4-f luoro -3-methylbenzaIdehyde, 3-f luoro-4-methylbenzaldehyde. tetrahydrof ran-3-carboaldehyde, 2-fluoro- 

5- fomiyl benzonitrile, indole-5-carboaldehyde, 4-acetyIbenzaldehyde, 3-vinylbenzaldehyde and 2-fluoro-5-meth- 
ylbenzaldehyde. 

115. A process for preparing a compound of the formula (III-1) of Claim 110. wherein the compound of formula (K) is 
4-[5-(4-f luorobenzyl)f ran-2-yl]-2-hydroxy-4-oxo-2-butenoic add alkyi ester and compounds shown of the formula: 
R^NH2 and R^^ C HO are each selected from the groups of above (114). 

116. A compound of fomiula (HM) prepared by the porcess of any one of Claims 110 to 114. 
^^7Ji compound of formula (III-1 ) prepared by the porcess of Claim 115. 

118^ library of compounds prepared by the process of Claim 115. 

119JV pharmaceutical composition comprising as an effective ingredient a compound of Claim 117. 

120^ pharmaceutical composition as an integrase inhibitor comprising as an effective ingredient a compound of Claim 
117. 
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